





VERY number of MACHINERY deals exten- 
sively with developments in metal-cutting 
tools, since the art of metal cutting is the 

basis of all machine shop practice. Nevertheless, 
the importance of the subject requires, at regular 
intervals, a more complete review of present 
trends. It is, therefore, the object of this number of 
MACHINERY to call attention to the present status 
of metal-cutting tool materials, and to present a 
series of articles dealing specifically with cutting 
tools and the steels or alloys from which they are 
made. Since grinding wheels represent a very im- 
portant means of cutting metal, the more recent 
developments in this field also are included. 
Nothing radically new in cutting-tool materials 
has been developed during the past year—that is, 
nothing revolutionary in the art of cutting metals, 
as was the case, for example, when high-speed 
steel was discovered or Stellite or carbide mate- 
rials first introduced as metal-cutting tool mate- 
rials. However, there has been a great deal of 


progress in the application of cutting tools. There 
is a better understanding of the significance of 
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past discoveries, and past experience has been con- 
solidated in a manner to make better results pos- 
sible in everyday machine shop practice. 

An annual review of cutting tools and cutting- 
tool materials, bringing together the most recent 
information available, serves the purpose of keep- 
ing the shop executive who is chiefly responsible 
for production informed of the progress made. The 
articles presented in this number are intended to 
aid him in the efficient application of cutting steels 
and alloys, and to furnish him with a guide for 
obtaining the best results i» metal cutting. 

For instance, the tabulated i: ‘ormation on the 
types of steel to use for different kinds of tools, 
given in the following pages, will prove of mate- 
rial aid in selecting the right kinds of tool steels. 
The articles dealing with the newer cutting alloys, 
it is expected, will prove equally helpful in deter- 
mining upon the kind of work for which these new 
cutting alloys are especially useful. The results re- 
corded will suggest to the progressive production 
executive ideas that may be advantageously applied 
to his own problems. 
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PROGRESS IN METAL CUTTING 


Tools — Their Relation to 
Plant, Men, and Machines 





The Author of this Article 
Makes the Startling Statement 
that the Average Tool Made in 
the Average Shop is Not More 
than One-Half as Efficient as 
It can be, and :xplains Why 


By F. R. PALMER 
Assistant to the President 
The Carpenter Steel Co., Reading, Pa. 


E stand on the threshold of an era of 
great production. With increased pro- 
duction will come production problems; 


and production problems are largely tool problems. 

Some production problems will be met by en- 
larging the plant, some by squeezing more produc- 
tion out of present floor space. If the tools used 
were twice as good as they are now, output with 
present plant, men, and equipment could be in- 
creased. Generally speaking, so powerful are mod- 
ern machine tools, presses, forging machines that 
they tax the capacity of the very best tools the 
toolmaker knows how to produce. If the tools are 
better than the machines, the answer obviously lies 
in better machines; but if the machines are better 
than the tools, then better tools are needed. Either 
way, greater production, lower costs, higher wages, 
and more profits should be the result. 

It is a pretty safe assumption that in most shops 


today the tool itself is the neck of the production 
bottle. In this connection, I want to make a rather 
startling statement: Without attempting to dis- 
count the future, and taking into account only 
those things now known about making tools, I be- 
lieve that the average tool made in the average 
shop is not more than one-half as good as it could 
be. The truth of this will be evident if the subject 
is given a little clear thought. 

If a tool is to give maximum production with 
the least trouble and maintenance, it is necessary 
that the following four points be observed: (1) 
The tool must be correctly designed; (2) it must 
be accurately made by the toolmaker; (3) the right 
kind of tool steel for the purpose of the tool must 
be selected; and (4) the tool must be given the 
correct heat-treatment. 

A tool cannot be 100 per cent efficient unless 
all four of these requirements are fulfilled. If the 
tool is incorrectly designed, obviously it will not 
be as useful as it should be. If it is inaccurately 
made, the same holds true; but correct design and 
accurate toolmaking are of little value if the wrong 
steel has been used; and everyone knows that 
poor heat-treatment can ruin any tool, even the 
most perfectly designed and made. 

It is often thought that the four requirements 
stated add up to make a good tool; but they do 
not—they multiply. If a good tool were rated at 
10,000 points and each of the separate items were 
rated at 2500 points, they would add up to 10,000. 
If the heat-treatment were only half a job, the 
efficiency of a tool would add up like this: 


2500 + 2500 + 2500 + 1250 — 8750 
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which would mean that the tool is 87.5 per cent 
efficient—but it isn’t. Each item is really worth 
10 points and should be multiplied like this: 
10 * 10 « 10 « 10 — 10,000 
Now, with half a job of heat-treating we get: 
10 « 10 « 10 -* 5 = 5000 
or a tool which is only 50 per cent efficient. That’s 
the right answer. If any one of the four things 
were entirely wrong, the answer would be 
10 x 10 x 10 x 0=0 

For example, suppose that a tool is made from 
the right grade of high-speed steel to meet the pur- 
pose for which it is to be used, that it is correctly 
designed, and that it is accurately made by a good 
toolmaker; but someone tells the hardener that it 
is made of water-hardening steel, and, when hard- 
ened, it goes to pieces in the water tank. Is not 
the answer zero? 

Now if two or three of the requirements listed 
are not up to par—well figure it out for yourself. 
And after thinking the matter over in this light, 
does it seem like an exaggeration to say that the 
average tool made in the average shop is not more 
than one-half as efficient as it could be? 

When the requirements for a good tool are broken 
down into design, toolmaking, selection of steel, 
and heat-treatment, it not only makes a clearer 
understanding of the problem, possible but goes a 
long way toward indicating the solution. In a gen- 
eral way, the first two items must be placed at the 
door of the makers of tools, and the last two items 
at that of the makers of the steel. But in the 
writer’s opinion, we will never approach the max1- 
mum efficiency in tools as long as the knowledge 
of design and toolmaking is contained in one head, 
and the knowledge of tool steel and heat- 
treatment in another, especially when the 
second head happens to be hundreds of 
miles away from the first. 

It has, therefore, become evident to 
some steel makers that it is incumbent 
upon them to place the type of knowledge 
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possessed by their tool-steel experts in the hands 
of the tool designers and toolmakers, in order that 
they may be able to apply effectively all four essen- 
tials to the making of better tools. The company 
with which the writer is connected has undertaken 
to do this ‘hrough service bulletins that have been 
published on the subject of selecting the proper 
tool steel, and through other bulletins now in the 
course of publication related to correct heat-treat- 
ment. It is believed that such information may 
prove of value, not only to tool-room and hard- 
ening-room foremen, but also to toolmakers, young 
machinists, apprentices, and students in trade 
schools. 

This brings up a subject that the writer con- 
siders of paramount importance—the proper edu- 
cation of the new generation of mechanics in re- 
gard to the proper making and treatment of tools. 
Such training should include clear explanations of 
the types of steel required for different needs, the 
reasons for their use, and methods used in their 
heat-treatment, as well as a study of furnace 
types, with emphasis on the importance of the kind 
of atmosphere obtained by the use of various fuels. 
The subjects of quenching and inspection should 
not be overlooked, as they are equally as impor- 
tant as any of the other steps taken to produce 
a perfect tool.* The instruction should be given in 
plain language, omitting as far as possible metal- 
lurgical terms that only confuse beginners. 





*This treatment of the subject has been developed in the writer's 
book Fool Steel Simplified,’ which is intended as a handbook of 
modern practice for the man who makes tools. 
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A 7-degree Taper Die- sinking Cutter with 
a Specially Designed Flute for Cutting Die 


Steels under a Blast of Compressed Air at 
High Spindle Speeds 


MERICAN industrial plants spend many 
A millions of dollars yearly for metal-cutting 
tools. A recogsized authority recently 
stated that more money is expended yearly for cut- 
ting tools, jigs, fixtures, punches, and dies than for 
the machine tools themselves. The practice of 
MACHINERY to devote an issue each year exclusive- 
ly to a review of the progress in metal-cutting 
tools, therefore, is to be commended. 

Metal-working plants in this country have come 
to realize the importance of equipping their ma- 
chine tools with the highest quality of cutting tools. 
“A machine tool is no more efficient than its cut- 
ting tool” is a statement now widely recognized. 
Modern production methods, together with the 
many kinds of materials being fabricated to close 
tolerances and requiring a high degree of finish, 
call for cutting tools vastly superior in quality to 
those of a short time ago. 

Aluminum and magnesium alloys, brass, bronze, 
copper, alloy irons, machinery steels, heat-treated 
alloy steels, stainless steels, and the like, all are be- 
ing fabricated on a production basis, necessitating 
specially designed tools made of the best quality 
steel and properly hardened. Cutting tools de- 
signed for use on cast iron and some types of steel 
will not give proper service when used on alumin- 
um alloys. Tools for use on brass, again, call for a 
somewhat different design and hardness 

Magnesium alloys, now being widely employed 
where light weight is a factor, as in aircraft con- 
struction, call for tools of a somewhat different 
design from those used on aluminum alloys. Mill- 
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A Survey of the Advances Made 
in the Design and Manufacture 
of Cutting Tools and Results 
Achieved in Their Application 


ing cutters for use on magnesium alloys, for ex- 
ample, should be of an extremely coarse-tooth 
type, thus providing ample chip room, and should 
be provided with large peripheral clearances and 
proper rake angles. With properly designed tools, 
magnesium alloys can be machined at very high 
speeds and feeds. It is claimed that, with the 
proper tools and equipment, a saving of from 25 
to 30 per cent in machining time can be effected 
with magnesium alloys, as compared with alumi- 
num alloys. Comparing magnesium castings with 
castings of gray iron, the ratio of machining time 
may be as high as 3 to 1. 

Many plants machining widely different types 
of materials on a production basis find it econom- 
ical to employ tools especially designed for each 
material, rather than using one design of tools for 
all jobs. Thus cutting tool manufacturers find an 
increasing demand for tools of special designs. 
Some of the large tool companies report that their 
sale of special tools now exceeds that of the regu- 
larly listed product. 

Manufacturers of precision cutting tools, such as 
drills, reamers, dies, taps, cutters, hobs, etc., have, 
by constant development work, kept pace with the 
marked progress made in machine tool design dur- 
ing the last few years. Industrial plants have co- 
operated thoroughly with the small-tool manufac- 
turers, having competent men in their organiza- 
tion to supervise the testing of improved designs 
of cutting tools on the many different types of ma- 
terials being machined. As a result of these tests, 
together with similar work conducted by the tool 
manufacturers, many new and improved designs 
of cutting tools have been developed, resulting in 
a marked decrease in tool costs. 


Recent Developments in Twist Drills 
and Reamers 


Twist drills with a slow spiral, wide flutes, and 
specially tempered, are giving excellent results on 
plastics, such as Bakelite, as well as on fiber and 
hard rubber. Fast spiral drills are being widely 
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By A. H. DARCAMBAL 
Consulting Metallursist, Pratt & Whitney 
Division Niles-Bement-Pond Co. 
Hartford, Conn. 


used on aluminum alloy parts. A similarly de- 
signed drill works successfully on slate and marble. 
Drills designed especially for brass are regularly 
stocked. The high-speed steel cotter drill with 
heavy web and a special 135-degree point works 
well for cross-drilling bolts, steering arms, and 
other difficult drilling jobs. 

Many new designs of reamers have been intro- 
duced to the trade, producing more accurate and 
smoother holes, at lower costs, than was formerly 
possible. The stub-screw machine reamer, espe- 
cially designed for use on automatics, when used 
with proper floating holders, produces accurate 
holes with a high degree of finish at a very low 
tool cost. Machine or chucking reamers with right- 
hand spiral flutes, having the correct degree of 
spiral, are rapidly supplanting chucking reamers 
with straight flutes or left-hand spiral flutes. 

These right-hand spiral reamers are being used 
successfully both with and without floating hold- 
ers. Tests conducted on non-ferrous, as well as 
ferrous, alloys demonstrate the superiority of 
these reamers, as compared with the conventional 
type. Giving these reamers a special finishing 
treatment greatly prolongs their life. 

Adjustable serrated-blade reamers, owing to 
their rigidity and ruggedness, wide range and ease 
of adjustment, together with long life, are being 
widely used by industry. These reamers with 
carbide-tipped blades give excellent service on non- 
ferrous jobs, as well as on gray iron. High-speed 
steel locomotive taper reamers with left-hand 
spiral flutes are used by the majority of railroad 
shops today, supplanting the straight-fluted ream- 
ers used for many years. The expansion chucking 
reamer, properly tempered, is an economical tool 
to employ. Duplex spiral taper reamers are em- 
ployed where a high degree of finish is paramount. 

In his visits to many industrial plants, the 
author finds that in reaming, there is a tendency 
to remove too little metal, resulting in poor finish, 
inaccuracy, and very short reamer life. Sufficient 
metal must be cut, rather than have the reamer 
act merely as a burnishing or scraping tool. 
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Manufacturers of milling cutters have greatly 
improved the quality of their product during re- 
cent years. The modern high-power helical cutters, 
with proper rake and relief, shear the metal at 
high speeds, heavy feeds, and deep cuts, giving a 
satisfactory finish and long life between grinds. 
Fast spiral end-mills of the shank design are rap- 
idly supplanting the slower spiral mills on many 
vroduction jobs. High-speed steel die-sinking cut- 
ters having a slow right-hand spiral and correct 
relief are working most satisfactorily on tough 
heat-treated alloy steel die blocks, where only an 
air blast can be used as a coolant. Staggered-tooth 
side mills for deep cuts, deep recessed end-mills for 
long life, saws with side chip clearance for deep 
slotting, all are in successful service today, redu- 
cing milling costs. The demand is increasing daily 
for ground-thread milling hobs, due to increased 
tolerance requirements. 

Climb-cut milling, while far from being new, 
has received considerable attention recently. There 
are many applications where climb-cutting results 
in greater production at lowered costs, along with 
better finish. On some operations, the life of the 
cutter between grinds is much greater than when 


Jsing R. H. Spiral Reamers to Ream 5/16- 

inch Holes in a Propeller Bracket Made of 

High-alloy Steel, 315  Brinell. Tolerance, 

Less Than 0.0005 Inch. Note Slender Curling 

Chips—an Evidence of the Keen Shear Cult- 
ting Action of the Reamer 
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Reaming Aircraft En- 
gine Cylinder Heads 
with Cam-lock Serrated- 
blade Reamers. These 
Tools are Equally Effi- 
cient on Through - hole 
and on Blind-hole or 
Shoulder - hole Reaming 


Tapping 43 Holes Simul- 
taneously in Automobile 
Cylinder Blocks. The 
Success of the Operation 
Depends Equally on the 
Machine Employed and 
the Uniform Precision 
of the Taps Used 


Profile-milling Sides of 
Aircraft Engine Master 
Rod—One Roughing and 
One Finishing Cut. Rods 
are Made of Heat-treat- 
ed Alloy Steel, 345 to 
375 Brinell. Note Type 
of Cutters Used 


A Typical Slitter Set- 
up Employed in a Brass 
Mill for Reducing a 
Wide Strip of Brass toa 
Number of Narrow Strips. 
Tools of This Kind have 
also been Improved by a 
Study of Requirements 























the conventional type of milling is employed. For 
successful climb-cut milling, the machine must be 
in excellent condition, the use of outboad arbor 
supports and rugged spindle drive being recom- 
mended. 

Surface broaching is a comparatively new art, 
making splendid progress where conditions warrant 
fairly heavy expenditure for broaching machines 
and tool equipment. Mr. Einstein, of the Cincin- 
nati Milling Machine Co., a recognized authority 
on this subject, lists the following advantages, as 
well as limiting factors, of surface broaching. 

The advantages are as follows: (1) High pro- 
duction in the machining of flat or irregular sur- 
faces on duplicate parts. (2) Roughing and finish- 
ing to size in one operation. (3) Long tool life. 
(4) Excellent finish, together with maintenance of 
close tolerances. 

The limiting factors of surface broaching are as 
follows: (1) Work must be strong enough to with- 
stand the broaching stresses set up, and of a de- 
sign to assure firm support. (2) Work cannot have 
any obstruction in plane of surface to be broached. 

Obviously, surface broaching will find its prin- 
cipal field in high-production plants, such as in the 
automotive industry, where parts capable of being 
so machined are produced on a quantity basis, thus 
warranting the expenditure involved. Such auto- 
mobile parts as cylinder blocks, cylinder heads, 
crankshaft bearings, connecting-rods and caps, 
rear-axle shaft ends, and similar parts lend them- 
selves readily to surface broaching, with resultant 
low tool costs 


High-Speed Steel Ground-Thread Taps are 
Producing Remarkable Results 


Tapping costs have been materially reduced in 
the last few years by the improvement in the qual- 
ity of taps made by the tool manufacturers. A large 
manufacturer of automobile engines recently re- 
ported that only one tap is used for every twenty- 
six engines, these figures being based on twelve 
months’ production. This means a tap cost of ap- 
proximately 3 cents per engine. 

The majority of the taps used by the automotive 
industry are high-speed steel commercial and pre- 
cision ground-thread taps. The precision ground 
tap usually is employed where a Class 3 fit is spe- 
cified. Commercial ground-thread taps produce a 
satisfactory Class 2 fit in the majority of cases. 
In some of the larger sizes, commercial ground 
taps produce a Class 3 fit. It is not possible, how- 
ever, for the tap manufacturer to guarantee the 
size of the tapped hole, due to the many variables 
that affect the tapped hole size, such as type and 
condition of the tapping machine and equipment, 
analysis and physical properties of the material 
being tapped, cutting fluid employed, etc. 


PROGRESS IN) WETAL CULTTING 

It might be of interest to note that millions of 
nuts for the automotive industry are being tapped 
weekly to a Class 4 fit, using the National Machin- 
ery Co.’s automatic nut tapper with precision high- 
speed steel ground-thread hook taps. Naturally the 
life of these taps is not so great as that of taps 
producing Class 2 and Class 3 fits, due to the very 
close tolerance of the Class 4 product. A great deal 
depends also on the type of steel from which the 
nuts are fabricated. Medium-carbon steel nuts, low 
in manganese, phosphorus, and sulphur, are con- 
siderably harder to tap than the usual run of low- 
carbon steel nuts. 

High-speed steel cut-thread taps continue to find 
favor in many shops where close tolerances are not 
specified. These taps are marketed at a lower price 
than the ground-thread product, and on some jobs, 
give a longer life than the ground tap. Owing to 
improved manufacturing methods and the use of 
properly designed hardening equipment, the high- 
speed steel cut-thread tap comes well within the 
tolerances specified in the trade catalogues. 


Taps Designed for Special Service 


Right-hand spiral-fluted taps with highly pol- 
ished flutes are doing a good job on aluminum 
alloy parts; interrupted thread taps, on very soft, 
stringy steel parts and thin-wall jobs; stub ma- 
chine-screw taps on thin metal work; and spiral- 
pointed taps on many through-hole jobs. 

A large number of railroad shops have standard- 
ized on a high-speed steel solid or sectional type 
staybolt tap, as it produces many times the number 
of holes formerly obtained with the carbon steel 
staybolt tap, and can be used with the latest high- 
speed air motors without danger of burning the 
cutting edges. The high-speed steel ground inter- 
rupted-thread taper boiler tap has overcome the 
serious trouble of leaky boiler studs formerly often 
encountered when the ordinary carbon steel cut- 
thread taper boiler tap was employed. The use of 
ground interrupted-thread taper boiler taps insures 
correct taper, excellent thread form, minimum lead 
error, and smooth threads. 

Manufacturers of self-opening dies find an in- 
creased demand for dies having lapped- or ground- 
thread chasers, resulting in the male components 
threaded with these precision dies being compar- 
able in accuracy with the threaded holes produced 
by ground-thread taps. 

The inexpensive button die, spring screw die, 
and similar threading dies continue to find favor, 
the manufacturers of these dies having improved 
their design and cutting characteristics. 

[In articles to be published in coming numbers 
of MACHINERY, Mr. d’Arcambal will deal with the 
steels, Stellites, and carbides used for cutting tools, 
heat-treatment, grinding, etc.—EDITOR] 
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Table 1. Composition of Steels Used for Tools 























Based on the Practice of the Westinghouse Llectric € Mfg. Co | 
H 
i 
Chemical Composition, Per Cent (Upper Line, Minimum; Lower Line, Maximum) i 
No. Class of Steei ' 
Cc Mn P S Si Ni Cr Va W Co Mo : 
1 Carbon Steel for Tool ( 9.50 0.60 ane Pace 0.15 ' 
Shanks 1 0.63 0.90 0.04 
9 Tungsten High-Speed ( 0.60 0.15 sates eicaate 0.15 ae 3.00 0.75 17.00 
i steel { 0.75 0.40 0.03 0.03 0.40 ate 4.50 1.50 19.00 
( 1.00 0.15 peissus sereaeee 0.10 
3 Carbon Tool Steel ( 1.10 0.35 0.025 0.025 0.35 
. ( 0.80 oer eee caleiets alsa ee Peake rae ations 5 emai pacale f 
4 Carbon Die Stee 1 0.90 045 0.025 0.025 .... see en “Eee, 1+ | anaes | eee 
» § 1.20 0.15 he ages 0.10 i 
i 1.35 0.35 0.025 0.025 0.25 
- Carbon Steel Drill 4 4 1.15 0.15 coeee ee 0.10 
: Rod " 4 1.80 0.35 0.025 0.025 0.25 
( 10 0.15 hstoans Rcees 0.10 
{ 1.25 0.35 0.025 0.025 0.25 
P Oil-Hardening ( 0.85 1.05 se peiarees 0.20 Ree 0.40 Wade 0.40 
6 Non-Deforming / 095 1.25 0.025 0.025 035 .... 0.60 0.25 0.60 
7 Low-Tungsten, ( 115 0.2000... 0.20 = 0.35 (0.15 1.30 
Chrome-Vanadium | 1.25 0.35 0.025 0.025 0.35 eee 0.50 0.25 1.75 
Chrome-Vanadium ( O.15 0.50 Sa eeks panies 0.10 dereie 0.80 0.15 
8 Steel ; 0.25 080 0.04 0.04 0.20 sin 110 0.25 
, 050, O50 .....  ..... | 020 125 | 060... 0.15 
i 0.60 0.80 0.04 0.04 0.30 1.75 0.80 0.12 0.25 
9 Alloy Die-Block Steel 
y (054 040 eee ee OO 1800.85 
7 0.66 0.50 0.03 0.03 0.20 1.60 1.10 
' ( 055 | O50 ..... | ..... | O16 
10 Carbon Die-Block Steel y (0.65 0.70 0.04 0.04 0.30 
¢ 0.45 0.50 re ee re sets 0.80 0.15 
11 Chrome-Vanadium Steel | 0.55 0.80 0.04 0.04 a ao 1.10 0.20 
§ 0.40 0.15 ee Sesleeseiva 0.15 saiete 1.25 0.15 2.00 
12  —_ Low-Tungsten Alloy ; 050 0.35 0.025 0.025 035 .... 150 0.25 3.00 
Tungsten Fast-finishing ( 1.30 0.15 ‘iain ee 0.30 Wee's Seat ee 3.50 sitters re 
13 Steel ;/ 145 0.85 0.025 0.025 060 .... 0.50 boas 5.00 ..... 0.50 
( 0.3% 0.10 pees RN ee 0.20 Saws 3.00 0.30 9.75 
: 0.42 0.30 0.03 0.03 0.40 sere 3.50 0.60 10.75 
14 Tungsten-Chromium | : , 
Hot-Work Steel ome | eee | nn. | ance | OOP |... 3.25 0.60 13.50 
1 0.42 0.40 0.025 0.025 0.35 eae 3.75 0.75 15.00 
15 High-Carbon ( 1.45 0.20 shee pieced 0.20 Saks 11.00 ris eee 0.40 0.70 
“ High-Chromium ( 1.70 0.40 0.03 0.03 0.40 ne | Se) OM | fis 0.60 1.00 
| ( 0.65 0.25 poate ee 0.20 amie 4.00 0.90 17.00 4.50 0.40 
; n 0.75 0.35 0.03 0.03 0.40 aes 4.25 1.10 18.00 5.00 0.50 
16 — 
- {0.70 a er as ee ee sins 4.00 150 1750 7.50 .... 
( 0.80 0.40 0.04 0.025 0.50 re 5.00 2.25 19.50 10.00 1.00 
F ; ( 0.65 0.10 eet | ions. |) 0.70 0.15 
17 | Chrome-Vanadium | 0.75 030 0.03 0.03 0.35 0.90 0.25 
18 Silicon-Molybdenum 4 0.45 0.30 eee eae 0.80 Baers ate sae eer elas 0.40 
Steel ( 0.55 0.50 0.02 0.02 1.10 sit we Sraene anaes seated 0.60 











*Up to % inch, inclusive. t+Over % inch to % inch, inclusive. %Over % inch. 
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Selecting the Most Suitable 


Steel for Tools 





HE tool engineers of the Westinghouse Elec- 

tric & Mfg. Co. have made a thorough study 

of the different types of steel most suitable 
for different kinds of cutting tools. Through this 
study, they have reduced the number of tool steels 
used in the Westinghouse plant to hardly more 
than a dozen. This range of steel is applicable to 
any purpose—from dies for non-metallic materials 
to tools for performing all types of machining op- 
erations on steel. 

The accompanying table “Composition of Steels 
Used for Tools” gives the range and composition 
of the different types of steel used, including car- 
bon steel for tool shanks, carbon die steels, various 
alloy tool steels, and high-speed steels. The table 
shows eighteen grades; however, Grades 4, 6, 10, 
13, and 18 are not carried regularly in stock, but 
are ordered as required for special applications. 

In the following will be found a tabulated ar- 


Table 2. Steels to 


Se fa ( If)} ( 








rangement listing, alphabetically, different types 
of tools, and indicating the type of steel used by 
an identifying number that corresponds to the 
number given in the table specifying the composi- 
tion, or a symbol explained in foot-notes. The 
characteristics required for different types of tools, 
Rockwell hardness, and other data that may prove 
useful in making these tools are also given, all 
based upon the practice of the Westinghouse com- 
pany. 

The applications indicated are mainly for tools 
that are not met with in everyday shop practice in 
the ordinary plant. Plain turning tools, boring 
tools, and ordinary milling cutters, for example, 
are not referred to, since it is well known that, for 
such tools, either regular high-speed steel, cobalt 
high-speed steel, Stellite, or carbides may be em- 
ployed, according to the machining requirements 
and conditions in each case. 


Be Used for Tools 


\ 

No. or i” ' 
| Kind of Tool Symbol Qualities Wanted in Too! Hardness, Remarks | 
| of Steel Rock well C 
| Arbor nuts, milling machine 11 Fair hardness, 46-52 Grind after hardening | 
| great strength 
| Arbors, balancing 3 Very hard 03 66 Grind after hardening 
| Arbors, milling machine, C-N Fair hardness. 16-52 Grind after hardening 
| large-shank great st rength | 
| 
| 
Arbors, milling machine, 11 Fair hardness, 14-52 Grind after hardening | 
| gsmall-shank great strength | 

Arbors, up to 1 1/4 inches diameter 3 Very hard 63-66 Grind after hardening 
| Bender parts, for heavy plate 11 Fair hardness, 16-52 Grind after hardening 
great strength 
| 

Bender strippers and bender punch 17 Hardness, wear resist- 16-60 Finish to size and 

back pieces ance, normal deforma- harden 

tion 
Benders, for heavy materials, where 17 Herd surface and tough 60-66 Grind after hardening 
parts are ground to size after hard- core, wear resistance, 


ening, due to hardening distortion 





C-N,, Chrome-nickel steel, with 0.30 to 0.40 per cent carbon 


normal deformation 
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Kind of Tool 


Benders, large area 


Broaches 


Broaches, push, short 


Bushings, guide 


Buttons, locating 
Centers, lathe 


Chisels, cold, cutting end of 


Chisels, cold; for chipping semi- 
hard die parts 


Chisels, pneumatic, shank end of; 
hand, hammer end of 


Clamps 


Collars. milling machine arbor, with 
hole over 1 1/2 inches in diameter 


Collets, front end of spring, that 
can be ground in the hole 


Collets, not ground in the hole; 
draw shank end to 50-55 Scleroscope 


Counterbore pilots 


Counterbores 


Cutters, drum; for woodwork 


Cutting tools for babbitt and non- 
ferrous metals 


Cutting tools that can be ground 
after hardening 


Cutting tools; when impractical to 
grind 


Die-blocks; maximum: depth of im- 
pression, 3/8 inch; for high produc- 
tion and close tolerances 


No. or 
Symbol 
of Steel 


17 


ol 


Qualities Wanted in Tool 


Fair hardness, normal 
deformation 


Maximum hardness, 
normal distortion, 
best cutting edge 


Very hard, keen cutting 
edges 


Hard wearing surface, 
normal distortion 


Very hard 


Very hard 


Shock and wear 
resistance 


Fair hardness, reduced 
brittleness 


Shock and wear 
resistance 


Medium hardness 


Hard case with semi- 
hard core, normal dis- 
tortion, wear resisting 


Very hard in hole, 
shank drawn to Rock- 
well C37—41 


Hardness, wear resist- 
ance, minimum distor- 
tion 


Very hard 


Meximum hardness, 
normal distortion 
best cutting edge 


Toughness 


Very hard, keen cutting 
edges 


Maximum hardness, 
normal distortion, 
best cutting edge 


Maximum hardness, 
with minimum distor- 
tion, and good cutting 
edge 


High production 
capacity, hardness 


Hardness, 


Rock well C 


46-50 


63-65 


63-66 


Rock. Super. 
90 min. 
15 N. scale 


63-66 


63-66 


50-54 


57-60 


46-48 


46-52 


Rock. Super. 
90 min. 
15 N. scale 


63-66 


60-63 


63-66 


63-65 


50-54 


63-66 


63-65 


63-65 


52-55 


Remarks 
Finish to size and 
harden 


Grind after hardening 


Grind after hardening 


Grind after hardening 


Grind after hardening 


Grind after hardening 


Grind after hardening 


Grind after hardening 


Finish to size before 
hardening 


Finish to size before 
hardening 


Grind after hardening 


Grind hole after 
hardening 


Rough-machine, strain- 
relieve, finish to size, 
and harden 


Grind after hardening 


Grind after hardening 


Grind after hardening 


Grind after hardening 


Grind after hardening 


Rough-machine, strain- 
relieve, and finish to 
size before hardening 


Finish to size before 
hardening 
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See la ie / f f ( Qmpre SiL10n jf Stee/s 
No. or | 
Kind of Tool Symbol Qualities Wanted in Tool Hardness, Remarks 

of Steel Rockwell ¢ 
Die-blocks; maximum depth of im- 9 High production 17-50 Finish to size before 
pression, 5/8 inch; for high pro- capacity, hardness hardening 
duction and close tolerances 
Die-blocks; maximum depth of im- 9 Normal production 41-45 Blocks may be bought 
pression, 3/4 inch; for normal pro- capacity, medium hard- heat-treated and the im- 
duction with liberal tolerances; for ness, low-cost upkeep pression finish-machined 
simple impressions where sturdy in heat-treated block 
tools can be employed 
Die-blocks; maximum depth of im- 9 High production 44-46 Finish to size before 
pression, 1 inch; for high produc- capacity, hardness hardening 
tion and close tolerances 
Die-blocks; maximum depth of im- 9 Normal production 38 41 Blocks may be bought 
pression, 3 inches; for normal pro- capacity, medium hard heat-treated and the im 
duction with liberal tolerances ness, low-cost upkeep pression finish-machined 

in heat-treated block 

Die-blocks; very deep impressions; 9 Normal production 35-37 Blocks may be bought 
for plastic molds or drop-forgings, capacity, medium hard- heat-treated and the im 
especially forgings that will be ma- ness, low-cost upkeep pression finish-machined 
chined to size in heat-treated block 
Die inserts for gear blanks, C-N, Medium hardness a7 Finish to size after 
drop-forged hardening 
Die parts, frail, that can be ground; 2 Reduced brittleness, 57-60 Grind after hardening 
for hard, thin, ferrous materials, normal distortion, and 
and other materials 3/16 inch thick reduced hardening 
and over risks 
Die parts, frail, that can be ground; 2 Toughress, normal 31-36 Grind after hardening 
for mill-annealed steel distortion 
Die parts, frail: when impractical 2 Toughness and min- 31-36 Finish to size before 
to grind; for mill-annealed steel imum distortion hardening 
Die parts, frail: when impractical 2 Reduced brittleness. 57-60 Rough-machine, strain- 
to grind; for Nichrome and hard, minimum distortion relieve, and finish to 
thin, ferrous materials, as well as and hardening risks size before hardening 
other materials 3/16 inch thick and 
over 
Die parts, frail, where there is ex- 2 No distortion 28 max. Finish to size, but do 
treme risk of breakage or distortion not harden 
in hardening; for soft, thin, ferrous 
materials 
Die parts impractical to grind; for 15 Semi-hard 10-43 Finish to size before 
hard metals hardening 
Die parts impractical to grind; for 15 Semi-hard 36-40 Finish to size before 
soft metals hardening 
Die parts that can be ground, for 15 Semi-hard 10-43 Grind after hardening 
hard metals 
Die parts that can be ground, for 15 Semi-hard, normal 36 40 Grind after hardening 
soft metals distortion 
Die parts, medium hard, that can be 2 Medium hardness, 40-43 Grind after hardening 


ground; for ferrous material 1/16 
inch thick and over; also for scaly 
iron and for steel with over 2.5 per 
cent silicon 





normal distortion 


C-N,, Chrome-nickel steel, with 0.30 to 0.40 per cent carbon. 
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lable 1 for Composition of Steels 
(— 
| No. or " —_ 
| Kind of Tool Symbol] Qualities Wanted in Too] Hardness, Remarks 
of Stee! Rockwell C 
Die parts. medium hard; when im- 2 Medium hardness, min- 40-43 Finish to size before 
practical to grind; for ferrous ma- imum distortion and hardening 
terials 1/16 inch thick or over, for hardening risks 
scaly iron and for steel with over 
2 1/2 per cent silicon 
Die parts requiring surface hard H-R, Surface hardness; hard Rock. Super. Finish to size before 
ness only surface approximately 90 min. hardening; hard sur- 
0.004 inch thick 15 N. scale face will not permit 
grinding; surface to be 
hardened must be ma- 
chined 
Die parts requiring surface hard- C-R, Surface hardness; hard- Rock. Super. Anneal before machin- 
ness only; surface will not permit ened surface approxi- 90 min. ing, finish to size be- 
grinding mately 0.004 inch thick 15 N. scale fore hardening 
Die parts, semi-hard, that can be 2 Semi-hard, normal 36-40 Grind after hardening 
ground; for steel with 2.5 per cent distortion 
silicon or less, and for small blank- 
ing dies for steel 
Die parts, semi-hard; when imprac- 2 Semi-hard, minimum 36-40 Finish to size before 
tical to grind; for steel with 2 1/2 distortion hardening 
per cent silicon or less, and for 
small blanking dies for steel 
Die parts, with weak sections, that 2 Freedom from _ break- 52-55 Grind after hardening 
can be ground; for hard, thin, fer- age, normal distortion, 
rous materials and reduced hardening 
risks 
Die parts, with weak — sections, 2 Freedom from _ break- 52-55 Rough-machine, strain- 
when impractical to grind; for age, minimum distor: relieve, and finish to 
hard, thin, ferrous materials tion and hardening risks size before hardening 
Die strippers H-R, Semi-hardness, 29-33 Finish to size after 
machineability hardening 
Die strippers, compound, with stop 17 Fair hardness, normal 46-50 Finish to size and 
lugs deformation harden 
Dies, bending and forming; 17 Maximum surface hard- 63-66 Rough-machine, | strain- 
for light materials ness, minimum distor- relieve, finish to size, 
tion and breakage risks and harden 
Dies, for copper, aluminum, and H-R, Good cutting edges, Rock. Super. Largest dimension of 
brass up to 0.020 inch thick for pro- minimum distortion, 90 min. punching not to be less 
duction of less than 50,000 pieces soft body 15 N. seale than 3 inches 
where tolerances are not close 
Dies for heavy fuller-board, fiber, H-R, Good cutting edges, Rock. Super. Largest dimension of 
and mica minimum distortion, 90 min. punching not to be less 
| soft body 15 N. scale than 3 inches 
Dies, for heavy plate materials 17 Hardness, wear resist- 54-57 Finish to size and 
ance, normal deforma- harden 
tion 
; ; , | 
Dies for hot-pressing brass and 14 Heat and wear resist- 52-56 Rough-machine, strain- | 
copper alloys ance, minimum distor- relieve, finish to size | 
tion before hardening 
Dies for punching and shearing hot 14 Heat and wear resist- 52-56 Grind after hardening 
metals ance, normal distortion 
| 
| 





H-R;, Hot-rolled steel, with from 9.08 to 0.25 per cent carbon.  C-R,, with from 0.08 to 0.16 per cent carbon. 


H-R,, Hot-rolled steel, with from 0.30 to 0.45 per cent carbon. 


Cold-rolled steel, 
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No. or | 
Kind of Tool Symbol Qualities Wanted in Tool Hardness, Remarks 
of Steel Rockwell C 
Dies, for rivet holes in structural 11 Fair hardness, 51-55 Finish to size before 
steel great strength hardening 
Dies for small lots that can be 3 Hard, keen cutting 60-63 rrind after hardening 
ground edges | 
Dies impractical to grind; for hard, 15 Hardness and tough- 60 63 Rough-machine, strain- | 
scaly, ferrous materials and non- ness, minimum distor- relieve, finish-machine, 
ferrous materials of all thick- tion, wear resistance and harden 
nesses; for production between 
5000 and 50,000 punchings 
Dies impractical to grind; for 7 Hardness, wear resist- 60 6: Rough-machine, — strain- 
quantities from 5000 to 50,000 ance, minimum distor- relieve, finish to size, 
tion and harden 
Dies impractical to grind; for sili- 15 Semi-hard 40-43 Finish to size before 
con iron hardening 
Dies that can be ground; for hard, 15 Hardness and tough- 60 63 Grind after hardening 
scaly, ferrous materials and non- ness, wear resistance, 
ferrous materials of all thick- best quality cutting 
nesses; for production between 5000 edge, normal distor- 
and 50,000 punchings tion 
Dies that can be ground; for silicon 15 Semi-hard 40-43 Grind after hardening 
iron 
Dies, notching, shaving and ‘for 2 Maximum hardness, 63-65 Grind after hardening 
Nichrome normal distortion, 
best cutting edge 
Dies, notching, shaving, and for 2 Maximum hardness, 63-65 Rough-machine, strain- 
Nichrome with minimum distor- relieve, and finish to 
tion, and good cutting size before hardening 
edge 
Dies, semi-hard, for small produc. 3 Semi-hard 31-36 Grind after hardening 
tion; for all metals, paper, ete. 
Dies, shaving, that can be ground 2 Hardness, normal dis- 60-63 Grind after hardening 
after hardening; for all scaly iron tortion, best edge for 
and for steel with over 2.5 per cent die work 
silicon 
Dies, shaving; when impractical to 9 Hardness, minimum 60-63 Rough-machine, strain- 
grind; for all scaly iron, and for distortion, and min- relieve, and finish to 
steel with over 2 1/2 per cent imum hardening risk size before hardening 
silicon 
Dies, straightening 17 Fair hardness, 46-50 Finish to size and 
normal deformation harden 
Dies, straightening and sizing; for i7 Hardness, wear resist- 57-60 Finish to size and 
cold drop-forgings ance, maintenance of harden 
shape and size 
Dies, thread-rolling 15 Hardness and tough- 60-63 Rough-machine.  strain- 
ness, minimum distor- relieve, finish-machine, 
tion, wear resistance and harden 
Dies, trimming; for cold drop- 2 Hardness, minimum 60-62 Rough-machine, strain- 
forgings distortion, and min- relieve. and finish to 
imum hardening risk size before hardening 
Dies, trimming; for cold drop- 2 Hardness, normal dis- 60-63 trind after hardening 
forgings tortion, best edge for 





die work 


_ 


] 
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See Table 1 for Composition of Steels 
i gyn bol Qualities Wanted in Too] Hardness, Remarks 
Kind of Tool of Steel Rockwell C 
Dies, trimming; for hot forging 11 Medium ductility, maxi- 30-35 Finish to size after 
mum machineability, hardening 
hardness 
Dies, trimming; for large hot C-N, Medium ductility, maxi- 30-35 Rough-machine; if nec- 
forgings mum machineability, essary, harden; and 
hardness finish to size after hard- 
ening 
Drifts, round taper 12 Shock and wear 46-48 Finish to size before 
: : resistance hardening 
Drifts, small 5 Toughness 45-48 Grind after hardening 
Drill bushings, from 0.339- to 1 1/2- 3 Very hard 63-66 Grind after hardening 
inch diameter hole 
Drill bushings, plain and slip 8 Hard case with semi- Rock. Super. Grind after hardening 
hard core, normal dis- 90 min. 
tortion, wear resisting 15 N. scale 
Drill bushings, screw type 7 Hardness, wear 60-¢3 Rough-machine, strain- 
. resistance, minimum relieve, finish to size, 
distortion and harden 
Drill bushings, small 5 Very hard 63-66 Grind after hardening 
Drill plates, multiple-hole 7 Hardness, wear resist- 60-63 Rough-machine, strain- 
ance, minimum distor- relieve, finish to size, 
tion and harden 
Gage pins 5 Very hard 63-66 Grind after hardening 
Gages, large thread, plug, and ring C-N, Medium ductility, max- 80-35 Rough-machine; if nec- 
imum machineability, essary, harden; and 
hardness finish to size after hard- 
ening 
Gages, plug and ring; for spline- 7 Hard, wear-resisting 60-63 Rough-machine, nor- 
shaft and holes surface; permanence of malize, harden, draw, 
size, shape, and form rough-grind, season, 
and finish-grind 
Gages, plug, plain and taper; from 8 Hard case, wear resist- Rock. Super. Rough-machine, strain- 
4 to 12 inches in diameter ing; permanence of 90 min. relieve, finish-machine, 
size, shape, and form 15 N. scale harden, draw, rough- 
grind, season, finish- 
grind, and lap 
Gages, plug thread; up to, but not H-R, Hard surface approxi- Rock. Super. Rough-machine, anneal, 
including, 1/4 inch diameter; all mately 0.003 inch thick, 90 min. finish-machine, harden, 
pitches; also gages 1/4 to 3/8 inch minimum distortion 15 N. scale and lap 
diameter inclusive, with threads 
finer than 24 per inch 
Gages, plug thread, over 3/8 inch 11 Medium ductility. maxi- 30-35 Finish to size after 
in diameter, with threads finer than mum machineability, hardening 
24 per inch hardness 
Gages, plug thread, with 24 threads 7 Hard, wear-resisting 60-63 Rough-machine, nor- 
per inch or coarser, 1/4 inch to 4 surface; permanence of malize, harden, draw, 
inches diameter size, shape. and form rough-grind, season, 
and finish-grind 
Gages, plug thread, over 4 inches in 11 Medium ductility, maxi- 30-35 Finish to size after 


diameter 


mum machineability. 
hardness 


hardening 
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C-N,, Chrome-nicke] steel, with 0.30 to 0.40 per cent carbon. 






H-R,, Hot-rolled steel, with from 0.08 to 0.18 per cent carbon. 
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. No. or 
Kind of Tool Symbol Qualities Wanted in Tool Hardness, Remarks 
of Steel Rockwell C 
Gages, ring H-R; Hard wearing surface, Rock. Super. Anneal, rough-machine, 
minimum distortion 90 min. strain-relieve, finish- 
15 N. scale machine to size, and 
harden 
Gages, ring, plain and taper, with 8 Hard case, wear resist- Rock. Super. Rough-machine, strain- 
hole over 1 1/2 inches in diameter ing; permanence of 90 min. relieve, finish-machine, 
size, shape, and form 15 N. scale harden, draw, rough- 
grind, season, finish- 
grind, and lap 
Gages, sheet steel, up to 1/8 inch SS, Hardness, wear 63-66 Grind after hardening 
thick inclusive, requiring partial or resistance 
complete hardening 
Gages, solid, plain; straight and 3 Wear-resisting surface, 63-66 Machine, harden, draw, 
tapered plug permanence of size, rough-grind, season, fin- 
shape, and form ish-grind, and lap 
Gages, spherical 3 Wear-resisting surface, 63-66 Machine, harden, draw, 
permanence of size, rough-grind, season, fin- 
shape and form ish-grind, and lap; 
same amount of stock 
must be removed on 
both sides 
Gages, straight and tapered ring 3 Wear-resisting surface, 63-66 Rough-machine, anneal, 
permanence of size, finish-machine, harden, 
shape and form draw, rough-grind, sea- 
\ son, finish-grind and lap 
Gear hobs 7 Hardness, wear resist- 60-63 Rough-machine, strain- 
ance, minimum distor- relieve, finish to size, 
tion and harden 
Gear hobs; when impractical to 2 Maximum hardness, 63-65 Rough-machine, strain- 
grind with minimum distor- relieve, and finish to 
tion, and good cutting size before hardening 
edge 
Gears 11 Medium ductility, maxi- 30-35 Finish to size after 
mum machineability, hardening 
hardness 
Gouges, cutting end of 12 Shock and wear 50-54 Grind after hardening 
resistance 
Gouges, hammer end of 12 Shock and wear 46-48 Finish to size before 
resistance hardening 
Guide pins H-R, Hard wearing surface, Rock. Super. Grind after hardening 
normal distortion 90 min. 
15 N. scale 
Jigs, welded, under 60 pounds in H-R, Semi-hardness, 29-33 Finish to size after 
weight machineability hardening 
Mandrels, lathe 3 Very hard 63-66 Grind after hardening 
Matrix, for large molds H-R, Semi-hardness, 29-33 Finish to size after 
machineability hardening 
Milling cutter bodies, inserted 11 Medium ductility, 30-35 Finish to size after 


teeth 


maximum machine- 
ability, hardness 





H-R,;, Hot-rolled steel, with from 0.08 to 


0.25 per cent carbon. 
H-R,. Hot-rolled steel, with from 0.30 to 0.45 per cent carbon. 





SS., Spring steel, with from 0.90 to 1.10 per cent carbon. 
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See lable 1 for ¢ omp sition of Ste 
No. or 
Kind of Tool Symbol Qualities Wanted in Tool Hardness, Remarks 
of Steel Rockwell C 
Milling cutter bodies, inserted C-N, Medium ductility, 30-35 Rough-machine; if nec- 
teeth maximum machine- essary, harden; and fin- 
ability, hardness ish to size after harden- 
ing 
Milling cutter teeth, inserted 2 Maximum hardness, 63-65 Grind after hardening 
normal distortion, 
best cutting edge 
Milling cutters, backed-off form; 2 Maximum hardness, 63-65 Rough-machine, strain- 
when impractical to grind with minimum distor- relieve, and finish to 
tion, and good cutting size before hardening 
edge 
Milling cutters, dovetail 8 Hard case with semi- Rock. Super. Rough-machine, | 
hard core, good wearing 90 min. strain-relieve, finish- 
surface and cutting 15 N. scale machine, and harden 
edge, minimum distor- 
tion | 
cae 
Milling cutters; ground after hard- 2 Maximum hardness, 63-65 Grind after hardening | 
ening normal distortion, 
best cutting edge 
Mold parts for plastic materials; 3 Casehardened surface Rock. Super. Rough-machine, strain- | 
impractical to grind; where mate- and semi-hard core, 90 min. relieve, and finish to | 
rial is not pinched off minimum distortion 15 N. scale size before hardening 
Mold parts for plastics, ground 8 Hard case with semi- Rock. Super. Rough-machine, strain- | 
after hardening hard core, minimum 90 min. relieve, finish to size, | 
distortion 15 N. scale carburize, and harden 
— baa 
Molds, large; for molded materials C-N, Medium ductility. 30-35 Rough-machine; if nec- | 
maximum machine- essary, harden; and fin- 
ability, hardness ish to size after harden- | 
ing | 
Molds, permanent 14 Heat and wear 52-56 Rough-machine, strain- | 
resistance, minimum relieve, finish to size | 
distortion before hardening 
Nuts, clamping ie Medium ductility. 30-35 Finish to size after 
maximum machine- hardening 
ability, hardness | 
| 
Pins for molds for plastics 5 Casehardened surface Rock. Super. Finish to size before 
with semi-hard core, 90 min. hardening 
minimum distortion 15 N. scale 
Plungers; for bolt-heading 11 Fair hardness. 46-52 Grind after hardening 
machines great strength 
Plungers, upsetting; for commu- 11 Medium hardness 46-52 Finish to size before 
tator bolts hardening 
Plungers, upsetting; for nickel-steel 11 Fair hardness, 51-55 Finish to size before | 
shafts great strength hardening 
Punch backing plate for dies; over H-R. Fairly hard, 44-48 Cut out by turch, an- | 
5 inches in diameter normal distortion neal, machine, harden, | 
and grind 
Punches, center o Fair hardness, reduced 57-60 Grind after hardening | 
brittleness 
| 








C-N,. Chrome-nickel steel, with 0.30 to 0.40 per cent carbon. 
H-R, Hot-rolled steel plate, with 0.30 too.45 per cent carbon. 
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Largest dimension of 


Se Y Labli / 't)} ( PiPOSIUION Ste 4 
: Be. oe ee : Hardness R k 
Kind of Tool oo Qualities Wanted in Tool Rockwell C emarks 
Punches, center, cutting end of 12 Shock and wear 50-54 trind after hardening 
resistance 
Punches, center, hammer end of 12 Shock and wear 46-48 Finish to size before 
resistance hardening 
Punches for copper, aluminum, and H-R, Semi-hard 26-40 


brass up to 0.020 inch thick, for 
production of less than 50,000 
pieces where tolerances are not too 


close 

Punches for heavy fuller-board, H-R, Good cutting edges, 

fiber, and mica minimum distortion, 
soft body 

Punches for heavy materials 3 Toughness 

Punches for heavy plate materials 17 Hardness, wear 
resistance, normal 
deformation 

Punches for Nichrome 2 Reduced brittleness, 
normal distortion, and 
reduced hardening risks 

Punches for small production; for 3 Semi-hard 

all metals, paper, ete. \ 

Punches for soft materials 3 Fair hardness, reduced 
brittleness 

Punches, semi-hard 5 Toughness 

Punches, small piercing; under CS; Hardness, shock and 

11/64 inch in diameter wear resistance 

Punches, straight; for brass, cop- 5 Reduction of brittleness 


per, and _ insulation materials; 
shape impractical to grind 


ol 


Punches, straight; ground after 
hardening; for brass, copper, and 
insulation materials 


Reduction of brittleness 


Reamers 2 Maximum hardness, 
normal distortion, 
best cutting edge 


ol 


Reamers, hand Very hard, keen cutting 


edge 


Reamers, long; hand and line, and 8 Hard case with semi- 

large taper hard core, good wearing 
surface and cutting 
edge, minimum distor- 
tion 


Rivet punch guide plates 17 Fair hardness, 
normal deformation 


Rivet sets, cold 17 Hardness, wear 
resistance, normal 
deformation 





Rock. Super. 
90 min. 
15 N. seale 


50-54 


54-57 


57-60 


31-36 


57-60 


45-48 


60-63 


57-60 


57-60 


63-65 


63-66 


Rock. Super. 
90 min. 
15 N. scale 


46-50 


46-60 


punching not to be less 
than 3 inches 


Largest dimension of 
punching not to be less 
than 3 inches 


Grind after hardening 


Finish to size and 
harden 


Grind after hardening 


Grind after hardening 


Grind after hardening 


Grind after hardening 


Grind after hardening 


Finish to size before 
hardening 


Grind after hardening 


Grind after hardening 


Grind after hardening 


Rough-machine, strain- 
relieve, finish-machine, 
and harden 


Finish to size and 
harden 


Finish to size and 
harden 


H-R;, Hot-rolled steel, with from 0.08 to 0.25 per cent carbon. CS,, Carbon steel, No. 9 temper, with from 0.86 to 0.95 per cent carbon, 
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No. 
Kind of Tool Semel Qualities Wanted in Tool ———. Remarks 
of Steel 
Rivet sets, large 11 Medium hardness 46-52 Finish to size before 
hardening 
Rivet setting tools, forming end of 12 Shock and wear 40-43 Finish to size before 
resistance hardening 
Saws and notching dies for 2 Maximum hardness, 63-65 Grind after hardening 
Nichrome normal distortion, 
best cutting edge 
Saws, cutting-off, high-speed steel 2 Hard cutting end, 61-63 Grind after hardening 
teeth for with shank soft 
Scrapers, for copper wire SS; Spring temper, 46-48 Grind after hardening 
wear resistance 
Screwdrivers 12 Shock and wear 46-48 Finish to size before 
resistance hardening 
Shear blades, small 3 Fair hardness, 57-60 Grind after hardening 
reduced brittleness 
Stamps, lettering and numbering 3 Fair hardness, 57-60 Grind after hardening 
reduced brittleness 
Stripper fingers, long, thin 17 Fair hardness, 46-50 Finish to size and 
normal deformation harden 
Taps, ground-thread 2 Maximum hardness, 63-65 Grind after hardening 
normal distortion, 
best cutting edge 
Taps, not ground in thread 7 Hardness, wear 60-63 Rough-machine, strain- 
resistance, minimum relieve, finish to size, 
distortion and harden 
Templets, sheet steel SS, Hardness, wear 63-66 Grind after hardening 
resistance 
Tool-holders 11 Medium ductility, 30-35 Finish to size after 
maximum machine- hardening 
ability, hardness 
Tools requiring great pressure on 17 Hardness, wear 46-60 Finish to size and 
small areas resistance, normal harden 
deformation 
V-blocks H-R, Hard wearing surface, Rock. Super. Grind after hardening 
normal distortion 90 min. 
15 N. scale 
Vise jaws H-R, Hard wearing surface, Rock. Super Anneal, rough-machine, 
minimum distortion 90 min. strain-relieve, finish- 
15 N. scale machine to size, and 
harden 
Welding scale removing tools 12 Shock and wear 46-48 Finish to size before 
resistance hardening 
Woodworking tools 3 Toughness 45-48 Grind after hardening 
Wrenches, special a! Medium ductility, 30-35 Finish to size after 
maximum machine- hardening 
ability, hardness 
SS;, Spring steel, with from 0.90 to 1.10 per cent carbon. H-R;, Hot-rolled steel, with from 0.08 to 0.25 per cent carbon. 
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Modern Milling Cutters on 
High-Production Jobs 











The Use of Present-day Cutters on Elec- 
trically Controlled Brown & Sharpe No. 
12 Plain Milling Machines Permits the 
Machining of Tool-steel Height - gage 
Jaws (Above and Below) at the Rate of 
175 Pieces an Hour. Cutters 5 Inches 
in Maximum Diameter Remove Stock to a 
Depth of 1/16 Inch at a Feed of One 
Inch a Minute 





(Above) Interlocking Helical and Angular 
Cutters Climb- mill Toolmakers’ Clamps 
of Cold-rolled Steel ai the Rate of 220 
an Hour. The Maximum Depth of Cut 
is 3/8 Inch; the Table Feed is 4 Inches 
a Minute. (Below) Another Climb-milling 
Operation, in which Couplings of S.A. E.- 
3115 Steel are Milled at the Rate of 
160 an Hour 


# , 
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Getting Results with 





Description of a Alethod for 
Brazing Tantalum-Carbide Tips 
to Steel Shanks, Together with 
Results Obtained in Everyday 
Practice with These Tools 


creasingly for machining high-strength cast irons, 

steel castings and forgings, and heat-treated alloy 
steels, as well as non-ferrous metals. Operations com- 
monly performed with tantalum-carbide tools are turn- 
ing, boring, facing, spot-facing, core-drilling, counter- 
boring, milling, planing, reaming, broaching, and preci- 
sion boring. 

Turning tools for lathe work tipped with tantalum- 
carbide blanks represent the simplest form of tool to 
effect savings in time and increase precision. Standard 
blanks of cemented tantalum carbide of the desired grade 
are brazed to tool-steel shanks of the silico-manganese 
chisel steel type by torch or furnace methods. Standard 
shapes of blanks are shown in Fig. 11. 

While it has been the custom to mill a recess at the end 
of a steel shank, thus positioning the tip with its upper 
surface level with the top of the shank, using an end- 
mill with a diameter twice that of the corner radius speci- 
fied on the carbide blank, it has been found that a strong 
braze is also obtained merely by pressing the blank on 
the plain surface of a steel shank while any naval 
brass, such as Tobin bronze or Chamet, is made to flow 
freely over the fluxed surfaces, which are held together 
until set. 

Figs. 1 to 8 show the regular welding practice. 
Fig. 1 shows a Silman steel shank ground with an 8- 
degree side rake, and equipment required to braze the 
tool. Fig. 2 shows how the ground surface to which the 
blank is to be brazed is prepared by fluxing. Fig. 3 shows 
how the Tobin bronze is ‘‘tinned” on the surface, and 
Fig. 4 how the tantalum-carbide blank is laid in position 
on the bronzed surface. Fig. 5 shows how the tool end 
is heated, while Fig. 6 indicates how it is positioned by 
manipulation with the tang of a file. Fig. 7 shows how 
the tool end is held firmly in place while the bronze is 
cooling, and Fig. 8 shows the brazed tool ready to be 
ground. 

The grinding is done by snagging off the steel on the 
periphery of an ordinary grinding wheel to the approxi- 
mate shape required, taking care not to touch the or- 
dinary wheel to the hard carbide tip. After roughing 
off the steel and surplus bronze, the carbide tip must be 
ground accurately on a cup-wheel, as shown in Figs. 9 


TT crests tor chi cutting tools are used in- 
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By 
PHILIP M. McKENNA 
Vice-President 
Vanadium-Alloys Steel Co. 


and 10, this wheel being of a kind suitable for carbide 
grinding. 

The same tool as shown in Fig. 8, made without re- 
cessing for the tip, but merely by brazing the tip on the 
top of the shank, was ground with a 1/32-inch flat on the 
cutting edge and a 1/16-inch nose radius, and used to 
turn an 8-inch bar of chrome-vanadium steel, heat- 
treated to 364 Brinell, and having a 3/4-inch wide slot 
along its length. A speed of 75 revolutions, or 152 feet, 
per minute was used, with about a 1/16-inch depth of 
cut and a 1/32-inch feed per revolution. The lathe used 
was quite old and the spindle somewhat loose, but despite 
this, the tool edge was in perfect condition at the end of 
the cut on this difficult job. Fig, 12 shows the completed 
work. The tantalum-carbide tip used was of a tough 
variety known as Grade EE, having a Rockwell A hard- 
ness of 90.5. 

The example of toolmaking referred to in the previous 
paragraph is not the customary practice, as it is usually 
desirable to have the shank recessed, so that the carbide 
tip will be level with the surface of the shank. However, 
the example shows (1) that a secure braze is obtained 
by the use of a silico-manganese tool-steel shank, naval 
brass (Tobin bronze or Chamet), and by holding the tip 
down firmly while the bronze is cooling; and (2) that 
tantalum-carbide tools when properly ground will take 
intermittent cuts on hard steel without chipping. 

Generally, turning does not require intermittent cuts, 
and for ordinary purposes, a slightly harder grade of 
tantalum carbide may be used, having a Rockwell A 
hardness of 92.0 (known as Grade E), which gives ex- 
ceptional tool economy both in speed and in pieces ob- 
tained per grind of tool. An example of this economy 
in straight turning is offered by the operation of turning 
a steel tube 7 1/2 inches in diameter by 90 inches 
long. Only one-fifth the machining time was required, 
compared with that needed when high-speed steel tools 
were used. One cut instead of two was sufficient; no 
chatter was observed. 

Briefly, the essential data pertaining to this operation 
are as follows: Material, S A E-1045 tube (0.45 carbon 
steel) ; coolant, none. Performance with tantalum-car- 
bide tool: Speed, 245 feet per minute; feed, 0.035 inch; 
depth of cut, 1/8 inch; machining time, 20.5 minutes. 
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Fig. 11. Standard Tan- 
talum-carbide Turning 
Tool Blanks 
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With high-speed steel tool: Speed, 89 feet per min- 
ute; feed, 0.035 inch; depth of cut, 1/16 inch; 
machining time, 1 hour, 42 minutes. 

When a high-speed steel tool was used, the tube 
had to be filled with water to reduce chatter and 
prevent distortion, and two light cuts had to be 
taken. The better cutting action of the tantalum- 
carbide tool made it possible to machine accurately 
without distortion. It is believed that the higher 
speed resulted in a kind of spinning momentum 
which eliminated chatter. In addition, tantalum- 
carbide tools cut cleanly with less chip distortion 
and built-up edge than steel tools. 

In a large automotive plant, steel starter ring 
blanks are machined with tantalum-carbide tools, 
the work-pieces being heat-treated to 440-460 
Brinell, at which hardness they can be economically 
turned. The detailed data relating to this opera- 
tion are as follows: 

Work-Pieces—Starter ring gears made from hot- 
rolled strip, butt-welded, 14.617 inches outside di- 
ameter, 13.298 inches inside diameter, 0.550 inch 
thick. The blanks are heat-treated, and both ends 
are then ground parallel on a Blanchard machine. 
Next, the outside diameter is turned by placing 
fifteen blanks on an arbor. 

Material—S A E-1045. 

Machine—24-inch Bullard 
used one tool. 

Tool—1 1/4-inch square shank, right-hand turn- 
ing tool; point with 10-degree cutting angle, 8- 
degree end cutting angle, 8-degree side rake, and 


vertical; side-head 
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0 degree back slope. A chip-breaker was made in 
the surface of the carbide tip, 20 degrees from side 
cutting angle, 1/16 inch deep. Blank, 3/8 by 1/2 
by 3/4 inch, Style R-264. 

Coolant—Soluble oil emulsion. 

The performance of high-speed steel and tanta- 
lum-carbide tools on this job is as follows: 





Speed, Depth 


Type of Tool Feet need. of Machining — 
ed _ Cut, Time Grind 
Min. Inch 
Previous practice, 40 0.013 1/8 14min. 50 
High-speed steel 35 sec. 
DW tantalum car- 250 0.027 1/8 4min. 210 
bide, Rockwell 35 sec. 
89.6A 
EE tantalum car- 250 0.027 1/8 |4min. | 225 
bide, Rockwell 35 sec. 
90.5 
E tantalum car- 250 0.027 1/8 | 4min. 800 
bide, Rockwell 35 sec. 
92.0 








A typical job made possible through the use of 
tantalum-carbide tools for cutting on a broad face 
is shown in Fig. 13. The data pertaining to this 
job are as follows: 

Work-Piece—Shown in Fig. 13. 

Material—S A E-4230, heat-treated to 253-280 
Brinell. 

Operation—Face flange and turn 1.780-inch di- 
ameter. 

Machine—Fastermatic. 

Coolant—Directed on center. 








Fig. 12. An Intermittent 

Cut Taken by a Tanta- 

lum-carbide Tool in 

Chrome-vanadium Steel, 

364 Brinell, at a Cutting 

Speed of 152 Feet per 
Minute 


























Tool—Tantalum carbide Grade E, see Fig. 13. 
Chip-breaker 0.018 inch deep by 1/8 inch wide; 
shank, 11/16 by 1 by 6 inches. 

The performance data were as follows: 





Speed, | 








4 ‘ Depth | Floor to Pieces 
Feet Feed, f Cut, Floor, | 7 
Type of Tool per Inch — | ieee Grind 
E tantalum car- | | 
bide | 266 0.0167 3/16 to 5/8) 74 450 
Previous practice, 
High-speed steel 77 | 0.0167 3/16to5/8| 35 105 





A stamping shop with old machine tools where 
carbide tools had never before been used was pre- 
sented with a difficult problem when the production 
per day had to be doubled. This plant regularly 
produced the part shown in Fig. 14, which was first 
rough-ground and then finish-ground to obtain the 
finish on the inside surface that the customer de- 
manded. The problem was solved by converting 
the grinder previously used for roughing to a finish 
grinder, and machining to a closer finish previous 
to grinding by means of tantalum-carbide tools. 
Attention is called to the intermittent cut required 
on this work. The machining was done dry, the 
material was SA E-1010 steel, the tool was a 
5/8-inch square style, tantalum carbide Grade XX. 
The performance data were as follows: 








Speed, Feed Depth Pieces 
Type of Tool | Feet inch of Cut, | per 
per Min. Inch Grind 
XX tantalum 
carbide 550 0.015 0.031 572 
High-speed steel 145 0.015 0.031 89 
High-speed steel 215 0.010 0.031 39 
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These are only a few examples of several hun- 
dred recorded metal-cutting jobs done by tantalum- 
carbide tools. The chief point to be remembered 
in planning machining operations with carbide 
tools, particularly those for steel cutting, is that 
these tools operate best at speeds two or three 
times those used for high-speed steel. The nature 
of the chip formation is profoundly changed at 
high speeds, facilitating clean cutting, as shown by 
the numerous precision boring jobs done with tan- 
talum-carbide tools. 


Industrial Machinery [:xports 


Continue to Gain 


Exports of industrial machinery from the United 
States during June were valued at $21,128,500, a 
gain of 66 per cent over the corresponding ship- 
ments in June, 1936, according to the Machinery 
Division, Bureau of Foreign and Domestic Com- 
merce, Washington, D. C. The upward trend in 
machinery exports has continued steadily, the first 
six months’ shipments aggregating $117,247,000, 
an increase of 39 per cent over the corresponding 
period last year. 

The June, 1937, exports of metal-working ma- 
chinery amounted to $4,731,000, a gain of 95 per 
cent over the June exports a year ago. Practically 
all types of machine tools contributed to this gain; 
but outstanding advances were shown in vertical 
boring mills, thread-cutting machines, milling ma- 
chines, and gear-cutting machines. There was also 
a great increase in rolling mill machinery. 


Fig. 13. (Left) Cutting a Broad Face with a Tantalum-carbide Tool. 


Fig. 








14. (Right) A Piece, the Production of which was Doubled by 
Introducing Tantalum-carbide Tools 
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Increasing Speed and Reducing 





Recent Developments in Taps, 

Tapping Machines and Tapping 

Methods that Have Made it Pos- 

sible to Greatly Increase Tap- 
ping Speeds 


By GEORGE W. EMRICK, President 
Ettco Tool Co., Inc., Brooklyn, N. Y. 


HE attention recently given to lower costs 
of tapping small holes is quite remarkable, 
since the subject of tapping, in the past, has 
usually been passed by as a more or less necessary 
evil. Now, however, the days of “10 cents a thou- 
sand for tapped holes,” with the only requirement 
that the screw fit the hole in some manner, are 
rapidly passing. 

A little strike here and there, and a little raise 
here and there, with fewer working hours at in- 
creased pay, have made most shop executives wake 
up to the fact that tapping small holes is a costly 
operation if the old methods are not improved. 

As a typical example, consider a radio control 
box for automobiles. It has sixteen holes tapped 
in it. With a single spindle, an expert operator 
tapped 1600 holes, or 100 pieces, per hour, which 
was pretty fast work on a drill press. His piece- 
work rate was 1/2 cent for each piece, or 50 cents 
an hour. Then hours and wages became somewhat 
of a problem with the manufacturer. At the same 
time, there was a demand for five times the daily 
production; and on top of that, the customer asked 
for better tapped holes, because many stripped and 
blank holes were heard of in the field. 

A multiple head, on the same job, enabled the 
operator to tap about 11,000 holes, or 700 finished 
pieces, an hour, as compared with 100 previously. 
The operator got a piece rate of 1/10 cent per 
piece, and thus earned 70 cents an hour, instead 
of 50 cents. Considering the work that had previ- 
ously been spoiled, the company saved $30 a day, 
so that everybody was happy. Of course, this is an 
extreme incident, but it illustrates the progress 
now being made in the art of tapping small holes. 

In looking for the means by which this increase 
in speed and reduction in costs have been accom- 
plished, we must, in the first place, tip our hats to 
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the tap manufacturers. The small ground-thread 
tap is one of the marvels of the modern machine 
age. Without it there would be little or no tapping 
progress. The chief requirement for a good tapped 
hole is a good tap. The tapping of small holes is 
simply a metal-cutting operation which depends 
largely on the tap, coupled with common sense in 
selecting the means for driving the tap, and a good 
work-holder thrown in for good measure. 

The next essential is that the hole to be tapped 
be properly lined up with the spindle that drives 
the tap, and that the work be held in such a way 
that the torsional strain will not throw it out of 
line. These requirements are often violated. The 
difficulties arising are the cause of most of the un- 
tried theories and small sales arguments that so 
confuse the user of tapping equipment. 

Some advocate a rigid spindle to hold the tap, 
whether the tap runs true in that spindle or not. 
Others advocate rigid work and a floating spindle, 
whether the work lines up with the spindle or not; 
they cannot both float. The logical way is to hold 
the work directly under the spindle and provide 
some kind of float for the tap; but it must be a 
“true” float. 

The progress made in tapping equipment during 
the iast two years has been remarkable. We used 
to run a No. 10 tap at 400 to 500 revolutions per 
minute. Now we run it at 1500 to 2000 revolutions 
per minute, and on the whole, we find that we get 
a better thread and a better fit. In other words, the 
manufacturer of tapping attachments has kept 
pace with the tap manufacturer. 

Improved tapping attachments led to improved 
foot-operated machines. These machines are rapid- 
ly removing the tapping attachment from the drill- 
ing machine, because they have greater efficiency 
and do better work. Part of this is due to features 
of the machine and part to the fact that a reason- 
ably good work-holding device is necessary for the 
foot-operated machine. It may be conservatively 
stated that a foot-operated machine will produce 
from 25 to 50 per cent more work than can be done 
with a tapping attachment on a drilling machine. 
Automatic tapping machines, of course, also play 
a most important part in production. 

Remarkable progress has been made in high- 
speed, sensitive, multiple tapping. In the past, the 
multiple tapping head was thought of as a device 
with a few taps sticking out from it—a very pre- 
carious device that kept everybody’s nerves on 





























Cost of Tapping Small Holes 











edge for fear that the whole bunch of taps would 
break off any minute. There has been a more sci- 
entific development of multiple tapping heads, and 
multiple tapping is now one of the outstanding 
means for obtaining reduced costs. The modern 
multiple head actually breaks less taps, spoils less 
work, and produces a better hole than the usual 
single-spindle arrangement. 

The principal reason for this marked improve- 
ment is that any piece tapped in a multiple head 
must be held in a holder. Furthermore, these work- 
holders must be properly tied up with guide posts 
to the multiple head. Also, fingers or locating 
means are built into the head to automatically line 
up the work, so that the holes are directly under 
the taps and are held there until the tapping is 
completed. Positive clamping means are unneces- 
sary, and in fact, undesirable. It simply comes back 
to the fundamental principle—if the hole in the 
work and the center of the spindle that drives the 
tap are in line, one will get a good tapped hole. 

The obvious outcome of the progress in foot ma- 
chines and multiple tappers was to join the two. 
In this way, progressive feeding of the work be- 
came easier, because both hands were free. This 
led to a further refinement, in which two pieces 
are fed into a fixture at one time, using each hand 
independently. Furthermore, multiple heads are 
provided with double sets of spindles. Even pieces 
with only one hole in them can be tapped in this 
way. Usually the production is doubled, as com- 
pared with the single-spindle method. As an ex- 
ample might be mentioned a piece with one hole 
in it which was very elaborately rigged up on a 
single-spindle machine. The average production 
was 1200 pieces an hour. On a two-spindle multiple 
machine, with a suitable fixture, the average pro- 
duction ran up to around 2500 an hour. 

The adaptability of these machines is very great. 
Taps of different pitches can be used at the same 
time. Pieces with one hole on two or more sides 
can be tapped in one operation, and sometimes with 
the effect of tapping all holes at once. When center 
distances are very close, the tapping can be done 
progressively at different stations, but with the 
effect of tapping all the holes at once. 

The tapping of holes to a given “Class” fit pre- 
sents the same problem, whether the tapping is 
done by a single spindle, by an automatic machine, 
or by a multiple head. The fit depends on proper 
line-up, proper pressure, and on the proper tap. 
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Let me illustrate the problems that a manufac- 
turer invites when he changes to a Class 2 fit. Here 
is an actual instance. A manufacturer had a small 
piece with two No. 4 holes tapped in it. The tap- 
ping was done by the double feeding method. He 
purchased a couple of dozen commercially ground 
taps which, according to the catalogue, would pro- 
duce a Class 2 fit. There is a tolerance of 0.0024 
inch between the “Go” and “No Go” gage. Now 
such a tolerance, on the face of it, made the tap- 
ping job a “cinch,” as I was emphatically told. I 
was called in because the fact that a Class 2 fit 
could not be tapped was blamed on the machine. 

Just let us analyze this case. A commercial 
thread gage has itself a tolerance at each end of 
0.0002 inch. As these tolerances are usually in the 
safe direction, this brings the actual tolerance of 
the gage in question down to 0.002 inch. Now, the 
ordinary commercial ground tap has a tolerance 
of 0.001 inch. This leaves us an actual tolerance 
in the tapped hole of only 0.001 inch. 


Ettco Double Multiple Head Tapping Three Holes 
in a Brass Part 3/32 Inch Thick, Number 8-40 
Taps, Class 2 Fit. By Using Double Feeding, 
Employing Both Hands, with a Foot-operated Ma- 
chine, Two Pieces are Tapped Complete at Each 
Stroke. Average Production, 2500 Parts, or 7500 
Holes, an Hour. Note Feeding to a Finger Stop. 
Also Note Work Locators, which Automatically 


Line up Part when Tapping. The Flexible Tubes 


are for Brush Tap Lubricators 
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Now on top of this, there is always a little fuzz 
or burr on the tap from grinding the flutes. This 
amounts to, say, 0.0003 inch. A tap never cuts ex- 
actly its own size when tapping. Let us say that 
it cuts 0.0003 inch over size. This leaves us now 
less than 0.0005 inch as the real tolerance. When 
the engineers of the company referred to had come 
to this point in their analysis, they became some- 
what worried. If they were to have a Class 2 fit, 
everything that they had to buy to produce it with 
had to be of a precision character. 

Let me give one more illustration with reference 
to fits. A number of commercially ground taps 
were measured, and four were picked out on the 
lower limits. The work tapped by them would not 
permit the “No Go” gage to enter. Then if the 
larger limit taps were used for retapping the holes 


by hand, the “No Go” gage would enter. The answer 
to this was found by placing the taps under a glass 
and examining the “beard” or fuzz that a tap 
“grows” on its cutting edge after grinding. 

If this were an Aesop’s fable, the moral would 
be that you should watch your step when you talk 
about “Class” fits, especially when they are not 
necessary. Another moral that I would like to point 
is that in the tapping of small holes, production can 
be doubled, tripled, and quadrupled, as compared 
with present methods, if these are not up to date. 
Tapped holes can be made to look far better than 
they ever have and fits can be whatever you are 
willing to pay for. There are no secrets, no sleight 
of hand, no “expert” knowledge about the subject. 
All that is required is that metal-cutting principles 
be applied to the tapping of small holes. 


Spiral Pointed Taps Facilitate Through-Hole 
Lapping of Tough Materials 


APS made with spiral grooves or flutes for a 
short distance at the entering end, followed by 
straight grooves back along the shank were devel- 
oped about twenty years ago for use on copper, and 
were later found particularly suitable for tapping 
through holes in tough materials. Taps of this de- 


sign, sometimes called “spiral pointed” taps, not 
only produce threads of extremely fine finish, but 
will tap holes with unusually small variations in 
size and lead. 

The spiral formation of the grooves at the enter- 
ing end causes the chips to be pushed ahead of the 
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tap, thus materially reducing the risk of tap break- 
age from the chips clogging in the grooves. As the 
straight grooves in back of the spiral point are 
always free from chips, they carry a full flow of 
lubricant directly to the cutting point of the tap. 
This obviates premature dulling, and in many 
cases, allows faster speeds to be used, with cor- 
respondingly increased rates of production. 

Taps of this type are regularly made by the 
Morse Twist Drill & Machine Co., New Bedford, 
Mass., to standard hand and machine-screw tap 
dimensions, but occasionally the same principle is 
applied to taps of special dimensions, 
because it is particularly applicable in 
tapping extra long nuts, bushings, and 
couplings. The illustration shows a 
group of special spiral pointed taps, 
together with work-pieces that are 
threaded with one of these taps. The 
chips produced by this tap are gener- 
ated in long ribbons, and pass out of 
the work in one piece, as shown. The 
chips illustrated constitute the entire 
amount of material removed by the tap. 
This type of tap is now being frequent- 
ly used for tapping tough materials. 


Taps with Spiral Grooves at the 
Starting End Push _ Ribbon- like 
Chips Ahead of Them out of the 
Hole, so Coolant can be Supplied 
Copiously to Cutting Point 
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Huge Tungsten-Carbide Milling Cutter 


WEDDELL! 


Face-Mills Aluminum Ingots hie 








ARALLELING the metallurgical improvement 
of metals and alloys during recent years, there 
has been considerable progress in rolling mill prac- 
tice, which has further improved the quality of 
metals turned out by the mills. Part of this im- 
proved milling practice is to machine 
the surfaces of ingots so as to produce 
clean surfaces for the subsequent roll- 
ing or drawing operations. 
Aluminum ingots, for example. are 
being scalped at high speeds and feeds 
through the application of special 
Ingersoll cutters fitted with blades that 
are tipped with cemented carbide. 
Among the cutters that have been sup- 
plied for this operation is probably the 
largest tungsten-carbide milling cutter 
ever made. This cutter is 68 inches 


Ingersoll Ingot Milling Machine 
which Employs a Tungsten -car- 
bide Cutter Almost 6 Feet in 


Diameter 


in diameter and will mill the faces of ingots up to 
66 inches wide. A 150-horsepower motor drives 
the cutter at a speed of 3000 feet a minute, with 
feeding rates up to 72 inches a minute. Approxi- 
mately 3/16 inch of stock is removed from the 
ingot surfaces. 

The cutter has sixty roughing blades and four 
finishing blades. The finishing blades are set to a 
smaller diameter than the roughing blades and 
extend slightly farther from the face of the cutter 
body. This construction permits of rough- and 
finish-milling the ingot surfaces simultaneously, 
thereby saving an additional operation. 

Both the roughing and finishing blades are re- 
moved from the cutter body for grinding and are 
accurately reset by the use of indicators on the 
cutter-head. The blades are set in the cutter body 
with rake and shear angles of 20 degrees. The 
finishing blades are made with a wide face, so as 
to effectively sweep the surfaces being milled. 
Soluble coolant is spread across the face of the 
cutter by a fan-shaped nozzle, as may be seen in 
the illustration at the left, the coolant being de- 
livered to the nozzle through the center of the 
cutter-spindle. 

The Ingersoll milling machine on which the work 
described is being done is shown below. Other 
milling machines using cemented-carbide cutters 
of similar design, 14 and 32 inches in diameter, 
are in operation on smaller billets. 
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Practice in Machining 





NE of the primary advantages of die-cast- 
() ings is that they can be used with little or 

no machining, thus saving, in general, 
considerable expense, especially as compared with 
sand castings. In machining, the chilled and tough 
surface of the die-casting is broken through. This 
sometimes results in uncovering small pores which, 
especially on surfaces to be plated or painted, may 
cause imperfections in the finishing coat. Hence, 
a minimum of machining is usually recommended. 
Often it is not necessary to do any machining, 
aside from that required to remove the flash at the 
parting line of the die, an operation usually per- 
formed by the die-caster. 

In other cases, machining is required at some 
points to hold the part to closer dimensions than 
can be obtained in casting; to true surfaces that 
may be slightly distorted as a result of unequal 
shrinkage in cooling; to provide under-cuts or 
threads which are impossible to make, or cannot 
be made to advantage, in the casting; to drill holes 
at odd angles, which it is not feasible or advan- 
tageous to core; to remove draft required for die 
or core clearance; or to effect some other change 
in the finished part which cannot be done economi- 
cally in the casting process. Although both male 
and female threads can be cast and holes can be 
cored at almost any angle, it is frequently cheaper, 
and results in a better surface, if the hole is drilled 
and tapped or the thread is cut. Cast threads usu- 
ally require chasing, and cored holes often contain 
a fin which must be removed by drilling in any 
case; hence, it may be cheaper and better to plan 
to use machining operations from the start for such 
parts of the job. 

For these reasons, practically every die-casting 
plant is equipped to do some machining of the cast- 
ings. In many cases, however, the purchaser pre- 
fers that the die-caster do only the rough cleaning 
and that he leave such machining as may be re- 
quired to be done in the purchaser’s shop. It thus 
happens that numerous plants do considerable ma- 
chine work on die-castings. As practice varies, the 
present articles have been based on a summary of 
the experience of a large number of plants, includ- 
ing the shops of die-casters, of purchasers who 
machine many die-castings, and of tool manufac- 
turers who supply tools and equipment for the 
processes in question. The data given apply pri- 
marily to zine alloys, which, in use, probably 
amount to three times the tonnage of all other die- 
casting alloys combined. 
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Definite Instructions Concerning 
Tools, Lubricants, and Methods 
for Machining Die-Castings. 
Compiled by the New Jersey Zinc 
Co. on the Basis of Information 


Zine alloys are among the highest in impact 
strength of the commonly cast metals, but are 
somewhat soft, as compared to many of them. The 
Brinell hardness varies from 62 to 83. The metal 
is quite free-machining, but, being rather soft, it 
requires, for best results, methods similar to those 
used for other soft metals, as for example, soft 
brass though with certain modifications. In general, 
hign speeds and light cuts yield best results; and 
since the castings are generally produced very close 
to finished size. the amount of metal to be removed 
is usually small. For most work, ordinary hard- 
ened high-carbon steel tools are satisfactory, but 
high-speed steel and Stellite are often used to ad- 
vantage, and tungsten-carbide tools are employed 
also with savings under certain conditions, espe- 
cially where long-run jobs are involved. 

Although it is not common practice to employ 
tungsten-carbide tools where less than 25,000 die- 
castings are to be machined, especially if tools de- 
signed for the particular job must be purchased, 
there are many instances in which standard gen- 
eral-purpose carbide tools, interchangeable on vari- 
ous jobs, can be used to advantage, if available. 
Carbide tools, when used under favorable condi- 
tions, often effect savings through reduced time 
for set-up, more rapid machining, fewer delays for 
grinding, high quality of finish, and accuracy. 
Carbide tools can be used for all machining oper- 
ations on die-castings, except tapping and certain 
threading work, but the extra cost of the tools 
naturally should be balanced against the advan- 
tages, especially where a tool must be purchased 
for the particular job. 

In the machining of zinc alloys, there is some- 
times- a tendency for the metal to cling to or pile 
up on the edge of the tool, unless the tool is so 
ground and set as to avoid or minimize this tend- 
ency. Difficulty on this score can be avoided by 
providing proper clearance, polishing tool surfaces 
or clearance spaces, avoiding drag, and using a 
lubricant. An objective in sharpening the tool 
should be to cause the chips to feed away from the 














Ainc-Alloy Die-Castings 








Obtained from a Great Number 
of Plants where Die-Castings are 
Produced and Machined, and 
from Makers of the Required 
Tools — First of Six Articles 


cutting edge. and plenty of chip clearance should 
be provided. 

Most of the machining on die-castings is done 
dry; but for drilling and tapping, especially where 
deep holes are required, and for some other work, 
a lubricant is often used to advantage, and may be 
fed in a stream, by a brush, or by other convenient 
means. Numerous proprietary lubricants which 
give satisfactory results are available; but, in gen- 
eral, a mixture of lard oil and kerosene in some 
ratio, often about half and half, is used success- 
fully. A less expensive lubricant used extensively 
by at least one large die-casting shop is a light 
odorless and non-volatile neutral oil, taken from 
the “cut” between kerosene and light lubricating 
cil in the refining of petroleum. 

One large producer of die-castings states that 
engine oil or a fifty-fifty mixture of kerosene and 
machine oil has been found suitable. Another re- 
ports using kerosene only, especially on parts to 
be plated, as it does not leave so greasy a film as 
cutting oils. The same die-caster also uses a com- 
mercial soluble oil known by the trade name “Ho- 
Cut.” Another die-caster states that excellent re- 
sults are secured in high-speed drilling and tapping 
with a mixture of one part soluble oil to ten of 
water, this lubricant being used exclusively in this 
shop for machining die-castings. A grade of fur- 
nace oil called “32-36” is another lubricant used 
satisfactorily. A mixture of turpentine and ker- 
osene is reported effective on certain “tough jobs” 
of drilling or tapping. The use of a lubricant in 
machining zinc alloys makes for a smoother or 
“higher” finish, and thus tends to promote accu- 
racy in the product. 


Do Not Omit Lubricant where Its Use 
is Advantageous 


The practice of using soap, wax tallow, or other 
somewhat inferior and rather viscous lubricants 
for drilling, tapping, or other operations, or of 
omitting a lubricant entirely where its use would 


be advantageous, in the belief that it might thus be 
feasible to omit a cleaning operation before enamel- 
ing or plating castings and effect a net saving, is 
most unwise. No finish should be applied to any 
casting without first cleaning it thoroughly of oil, 
grease, and other foreign matter, whether a lubri- 
cant is used or not. In addition, if, as is often the 
case, the omission of a lubricant, especially in 
drilling and tapping, results in greater tool break- 
age, this loss may easily offset the saving due to 
the low cost of cleaning. Moreover, there are many 
cases in which a smoother cut and greater accu- 
racy are obtained through the use of a lubricant. 

In the case of parts to be drilled or tapped after 
the casting has been finished, wax or tallow may 
prevent unsightly oil marks, and the latter may be 
avoided by the same means on castings to be used 
without a finish, although these lubricants are in- 
ferior to some liquid types. Another alternative 
is to use a liquid lubricant and degrease the casting 
afterward. 


The Drilling of Zine-Alloy Die-Castings 


Drilling practice varies considerably in different 
shops, as do other machining operations, a fact 
which indicates that it is not always necessary to 
follow a precise method to secure satisfactory re- 
sults. A primary consideration is to have the drill 
properly ground, but, as will be referred to later, 
there is some variation in grinding practice. Either 
carbon steel or high-speed steel drills can be used 
successfully. One large die-caster prefers carbon 
drills, which, he contends, besides being cheaper, 
are harder, drill more holes between grinds, and 
develop less heat. 

On the other hand, a prominent maker of drills 
of both types states that the regular run of high- 
speed drills is harder than the regular run of car- 
bon steel drills, and, consequently, will resist abra- 
sion better. In addition, the number of holes per 
grind should be greater with the high-speed type. 
This maker also knows of no evidence that carbon 
steel drills develop less heat. They will, of course, 
soften at a lower temperature should heating occur. 
3ut there are jobs in which tough drills rather 
than hard ones are required, especially those in 
which bending causes breakage. Under such con- 
ditions, carbon steel drills have been found more 
economical. 

It is common practice to use standard carbon 
steel drills for shallow holes, say, up to a depth of 
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Fig. |. The Best Lip Angle for 
Twist Drills for Drilling Zinc- 
alloy Die-castings is that Used on 
Standard Drills. Although Angle 
may be Varied Somewhat, Lips 
Should be of Equal Length and 
Should Form Equal Angles with 
Drill Axis. Fig. 2. A Lip Clear- 
ance Angle of 12' Degrees is 
Often Satisfactory in Drill Grind- 
ing, but is Sometimes Increased 
to 20 Degrees. Some Makers 


Recommend Increasing Angle 
Gradually from Periphery toward 
Center of Drill. Fig. 3. End 
View of Drill, Showing Angle 
Recommended Between Lip and 
the Plane Passing through Line 
(Often Called Dead Center of 
Drill) where the Two Surfaces 
Ground to Give Lip Clearance 
Meet. Fig. 4. A Narrow Flat Face 
is Sometimes Ground along the 


Edge of the Lip of the Drill 


conventional methods of drill grinding 
are usually followed. The practice ad- 
vocated in the booklet “Handbook for 
Drillers,” published by the Cleveland 
Twist Drill Co., though not applying 
especially to drilling zine alloys, should 
be followed as to general principles. 

It is generally recommended that the 
included angle of the point between the 
cutting edges be the standard 118-de- 
gree angle, Fig. 1, but some recommend 
a “flatter” point, say, one with an in- 
cluded angle of 136 degrees. According 
to one source of information, however, 
a 90-degree included angle point pro- 
duces less burr in breaking through a 
hole than the standard 118-degree point. 
Another engineer says that, although 
this may be true, especially in shallow 
holes, the longer point also increases the 
tendency of the drill to “grab.” If the 








four times the drill diameter, although one large 
shop employs high-speed drills for sizes below 1/8 
inch, chiefly because of less chance of breakage, 
which seems somewhat contradictory to the state- 
ment quoted in the preceding paragraph. Some 
shops use high-speed steel for all sizes, one report- 
ing inability to find carbon steel drills that will 
stand up. Another uses carbon steel drills only for 
hand operations, such as “opening” holes (remov- 
ing fins in holes). 


Drills Most Suitable for Deep-Hole Drilling 


For deep-hole drilling, high-speed drills are near- 
ly always recommended, and the high-spiral type, 
which helps to clear the hole of chips, is quite com- 
monly used. A prominent die-caster states that 
best results in deep-hole drilling are obtained by 
“crowding” standard drills having ground flutes. 

Any practice that helps to clear chips and keep 
them feeding away from the cutting edge is cer- 
tainly advantageous, and on this score, polished- 
flute drills are often recommended. They are by 
no means essential, but they help to avoid trouble, 
especially on difficult jobs, and are considered a 
decided advantage by some users. If, with stand- 
ard drills, there is a tendency for the cutting edge 
to load, polishing of the flute adjacent to the cut- 
ting edge with a rubber-bonded wheel sometimes 
proves helpful. It is desirable to have plenty of 
chip clearance on all tools, and on this score, flutes 
that are larger than normal are an advantage. 

One large producer of die-castings recommends 
the use of two-fluted drills up to 1/4 inch in diam- 
eter, three-fluted drills in 1/4 to 3/8 inch sizes, 
and four-fluted drills in all sizes above 3/8 inch. 

Except as otherwise indicated in the following, 
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longer point be used, a flat should be 
ground along the lip to counteract the grabbing 
tendency. 

As with many other metals, a lip clearance angle 
of 12 degrees, Fig. 2, works satisfactorily in most 
drilling. This angle may be defined as the angle 
of relief of the surface back of the cutting edge at 
the circumference of the drill. It is often increased 
up to 15 degrees in cutting soft metals such as zine 
alloys; one large user states that, for high-speed 
production, this angle should be not less than 20 
degrees, and sometimes greater than 20 degrees. 
According to another, this angle should always be 
increased gradually toward the center of the drill, 
or until the angle between the cutting edge and the 
line across the “dead center” of the drill is not less 
than 120 degrees, and may be as great as 135 de- 
grees; see Fig. 3 as viewed along the drill axis. 


Other Points to Observe in Grinding Drills 
for Die-Castings 


If no grinding is done on the surface of a drill 
flute where it ends in the cutting edge, the latter 
is slightly under-cut or hooked. This results in a 
slight “corkscrew” effect or some tendency for the 
drill to grab or pull itself into the work when ro- 
tated. On hard metals, this may produce no ad- 
verse effect, but in soft metals, and especially for 
through holes, it may result in drill breakage. 

For this reason, and also to prevent any tendency 
for chips to cling to the cutting edge and cause 
“loading,” it is quite common practice to grind a 
fiat face on the flute, so as to give a zero or slightly 
negative rake along the edge (see Fig. 4). This 
prevents breaking through and any tendency to 
grab or “dig in.” It also results in thinning the 
web slightly, which is often desirable in drilling 
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zinc, and correspondingly reduces the pressure 
necessary to feed the drill or advance it into the 
work. One manufacturer states, however, that the 
grinding of a flat to prevent digging in causes 
the drill to load. The practice in his shop is to leave 
the edge sharp and increase the speed of the drill 
if a tendency to grab occurs. 

Grinding of the flat is sometimes done with a 
hard rubber-bonded wheel, which holds its shape 
well and also gives the surface a polish. In at least 
one die-casting plant it is considered the best prac- 
tice to grind off the flute along the lip face for the 
full radial depth of the lip of drills for enlarging 
holes already cored, whereas when one is drilling 
through solid metal, the face of the lip is ground 
off only close to the center. In both cases, this pre- 
vents the drill from digging in. 

Where it is necessary to drill into deep sections 
of castings in which porosity is encountered, there 
is, as with other castings, a tendency for the drill 
to run out. This tendency can be reduced, if it 
causes trouble or drill breakage, by reducing the 
included angle at the point of the drill, or even 
grinding the end square. 

Some drill manufacturers make a special thin- 
web drill with wide flutes and narrow lands, slight- 
ly harder than the regular grade. This they recom- 
mend for use in die-castings. Occasional instances 
are reported in which straight ‘flutes give service 
superior to that obtained with the usual spiral 
flutes, but for deep holes “fast” or “high” spirals 
are quite generally recommended. 

A lock manufacturer, who also pro- 





High Speeds for Drilling Zine Die-Castings 


High speeds are recommended in drilling zinc 
alloys; some recommend that a lubricant should 
always be used. Surface speeds of from 200 to 300 
feet per minute are found satisfactory for drills of 
high-speed steel, and about half this speed for car- 
bon steel drills. One shop employs a speed of 
12,000 revolutions per minute in drilling deep holes 
of 3/16 inch diameter, but this is a much higher 
speed than is commonly used. The best speed varies 
greatly with different conditions, including the 
sharpness and method of grinding the tool; hence 
it is generally advised that the most economical 
speed be determined by trial in each instance. In 
drilling zinc-alloy die-castings, the work is nearly 
always hand-fed, and the rate of feed thus rests 
with the operator, who generally crowds the drill 
as much as he can without causing breakage. 

It is usually considered better to employ a high 
speed and a low feed than the reverse. High speed 
in deep holes helps to keep the hole free from chips, 
and is desirable on that score. Lubricants help to 
keep the drills cool, and, of course, to remove chips, 
as well as to produce holes of better finish. Never- 
theless, much drilling is done dry with satisfactory 
results. 

In the next installment of this series of articles, 
to be published in November MACHINERY, the sub- 
jects of tapping and threading of zinc-alloy die- 
castings will be dealt with. 





duces die-castings for his own use, re- 
ports the successful application of a 
drill having two straight flutes for drill- 
ing deep holes of only 0.082 inch diam- 
eter in die-cast parts for the padlock 
shown in Fig. 5; the illustration also 
shows the drill employed. The holes are 
used for a fastening which holds the 
two halves of the padlock together, and 
to make sure that the holes are “dead 
in line,” they are drilled together. These 
holes are cored in the casting to a depth 
of 1/4 inch, which is as deep as the 
maker considers it feasible to core a 
hole of this small size. Drilling is done 
at a speed of 5500 revolutions per min- 
ute, and 800 holes an hour, 7/8 inch in 
depth, are drilled. A mixture of half 
lard oil and half kerosene is used as a 
lubricant; the drill is made from high- 
speed steel. 

Thick-web drills have an advantage 








in strength over thin-web types, but 
when they are used it is considered de- 
sirable, if not essential, to thin the web 
near the point. 


Fig. 3. 


Parts for a Die-cast Padlock Body, and a Straight- 


fluted Drill which is Used to Drill a Deep Hole 0.082 Inch 


in Diameter 
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‘ , yiTH the introduction of cemented-carbide 
tools, a new grinding problem was pre- 
sented to the abrasive industry. Because 
of the lack of ductility, extreme hardness, and low 
heat conductivity of the new material, the carbide 
of silicon wheels then available were not adapted 
for the most efficient grinding of this material. To 
meet the new requirements, the Carborundum Co. 
brought out a special abrasive known as “Green 
Grit” carbide of silicon. As indicated by its name, 
“Green Grit,” the wheel is green in color. It is 
bonded by the vitrified process. This wheel, de- 
veloped for the grinding of cemented carbides, is 
open and porous in structure, which insures con- 
stant breaking action, or resharpening of the wheel 
face. This wheel action is necessary during the 
grinding operation, in order to avoid checking or 
cracking the carbide through excessive localized 
heat on the carbide portion of the tool. 

In using “Green Grit” carbide of silicon wheels, 
it is of the utmost importance to select a wheel 
that breaks down quite rapidly, or resharpens it- 
self often, so that the stock removal rate is small 
in proportion to the wheel loss. If the wheel does 
not constantly go through a process of resharpen- 
ing, a glazing action takes place, causing localized 
heat which, in turn, checks or cracks the carbide, 


Fig. 1. Test Bars of Solid Carboloy 
which have been Ground under Identical 
Conditions. The Wheel is the Only Vari- 
able, and the Results Show what Happens 


A Review of the Development of 
Wheels for Grinding Cemented 
Carbides — Advantages of Dia- 
mond Wheels for This Purpose 
and Detailed Directions for the 


causing failure of the tool in operation. This point 
is illustrated in Fig. 1, where the cracks so caused 
are quite clearly visible. 

Wheels in a soft range are always selected for 
grinding cemented carbides; and if any error is to 
be made in grade selection, the error should be on 
the soft side rather than the hard. For rough- 
grinding, wheels of 60 and 80 grit, ranging in 
grade from P to §, and for finishing, from 100 to 
120 grit, ranging in grade from R to T, are gen- 
erally used. This grade range will cover most of 
the grinding operations. The “Green Grit” wheels 
are made in three types of bonds for use on the 
various operations of grinding or regrinding ce- 
mented-carbide tools, as follows: 

1. W Bond—very open and porous, adapted for 
the general run of off-hand and machine grinding. 

2. E Bond—slightly more dense, recommended 


when Unsuitable Wheels are Used. The 
Bars, after Grinding, were Broken in a 
Strength-testing Machine; Then One-half 
of the Bar was Etched, as Indicated 








Stock Removed Strength of 

per 0.001” of Bar after 

Type of Wheel Wheel Wear, Grinding, 

Grams Pounds 

Suitable Wheel (Soft) 0.0335 217,000 
Suitable Wheel (Soft) 0.0230 223,000 
Unsuitable Wheel (Hard) 0.0920 28,000 
Unsuitable Wheel (Hard) 0.0562 37,500 


Etched Half Unetched Half 





No Cracks Visible, 





No Cracks Visible. 


Cracks Visible. No Cracks Visible 


Cracks Visible. No Cracks Visible. 
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the Grinding of Cemented Carbides 











Application of These Wheels in 
Carbide Tool Grinding — First 
of Two Articles 


By W.T. McCARGO 
The Carborundum Co. 


where the maintenance of a particular shape of 
wheel face is important. 

3. G Bond—a very strong dense wheel, recom- 
mended for narrow grooving where a very thin 
wheel is required. 

In addition to the selection of very soft wheels, 
the most modern technique for grinding cemented 
carbides requires a small area of contact of tool 
and wheel to obtain rapid grinding action by means 
of comparatively high wheel losses. 


The Grinding of Carbide-Tipped Tools 


Cemented-carbide tools are generally made with 
the tip only of cemented carbide, the supporting 
shank being of steel. Thus a problem is presented 
in grinding both steel and cemented carbide, no 
wheel being adapted for grinding both simul- 
taneously. This is solved by grinding alternately 
small areas of both materials, as shown in Figs. 2 
to 6. In this way, a comparatively rapid stock re- 
moval is accomplished and wheel loading action is 
avoided, but a high wheel loss results. 

It is also necessary, in grinding cemented-car- 
bide tools, to oscillate the tool across the wheel face 
in order to secure uniform wheel wear, keeping the 
tool constantly in motion and presenting a series 
of small areas to the wheel face during the grind- 
ing operation. This avoids generating an excessive 
amount of localized heat which would check and 
crack the cemented carbide. The wheel face is 
formed to a crowned contour to make doubly sure 
that there is a small area of contact between the 
work and the wheel, and also to promote a rapid 
wheel-breaking or resharpening action, which in- 
sures a fast and cool cutting action. 

In addition to this technique, the customary 
method of grinding during the roughing operation 
is to not allow the carbide tool edge to come in con- 
tact with the grinding wheel (see Fig. 7). This 
avoids chipping action, thereby presenting the best 
possible edge to the finishing wheel, so that the 
finishing operation will not require too much time. 


It is also common practice to leave a land at the 
cutting edge, about 1/32 inch thick, so that the tool 
can be finished quickly because of the reduced area 
of contact that is thus presented to the wheel. 


Rules for Grinding with Vitrified Wheels 


The following general rules apply to the grind- 
ing of cemented carbides by means of a vitrified 
wheel. 

1. Select a very soft wheel which will provide 
the necessary resharpening action during the 
grinding operation. 

2. Dress wheels frequently to prevent glazing. 

3. Use very light pressure for off-hand grind- 
ing; or very small down feed, with rapid traverse 
speeds across the entire face for machine grinding. 

4. In off-hand grinding operations, keep the tool 
constantly in motion. 

5. Always grind against the cutting edge—from 
the tip toward the body or shank of the tool. 

6. In off-hand grinding, use fixtures or pedestal 
type supports whenever possible. 

7. Keep wheel-spindle snug and free from vibra- 
tion to prevent chipping the carbide. 

8. Grind on the periphery of straight wheels for 
removing large amounts of stock, as this is much 
faster than side-grinding on the face of a cup- 
wheel. 

9. In grinding cemented-carbide tools free-hand, 
grind alternately on the carbide and the steel 
shank, in order to present small areas of contact 
to the wheel face. This provides a fast and cool 
cutting action on vitrified wheels. 

10. Leave a very small land after the roughing 
operation, and be sure that the roughing cut is 
never taken to the very edge of the tool, since this 
tends to chip the cutting edge. By maintaining a 
reduced area of contact, with a 1/32-inch land, the 
finish-grinding operation is done in much less time 
than could be expected with a large area of contact. 

11. On large areas of contact, where the area 
must be maintained straight, hollow-grind the body 
of the surface first, leaving about a 1/32-inch land 
at each end, and then finish on the side of a cup- 
wheel. 

A high degree of skill on the part of the oper- 
ator in the use of vitrified wheels in grinding ce- 
mented carbide is essential. Operators should be 
taught to develop the necessary skill, since lack of 
skill, together with the selection of a wheel too 
hard or dense, may ruin the carbide tool portion. 
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Fig. 2 Fig. 3 Fig. 4 


Fig. 2. First Grind off a Small Amount 
of the Steel Shank. Fig. 3. Then Grind 
off a Small Amount of the Carbide Tip. 
Fig. 4. Now Return, and Grind the 
Steel Shank Again. Fig. 5. Some More 


The Development of the Diamond Wheel 
for Carbide Tool Grinding 


As stated before, with the introduction of ce- 
mented carbides in industry, a very serious grind- 
ing problem was presented. The problem may be 
stated as follows: “To procure economically a clean 
sharp cutting edge, having correct rakes and an- 
gles, without hollow-grinding the cutting edge and 
without checking or cracking the tips.” 

Unlike the carbide of silicon vitrified wheel, the 
diamond wheel, recently developed, removes com- 
paratively large quantities of stock with very little 
wheel loss. The in-feed is generally equivalent to 
the amount of stock removed, because there is no 
wheel wear. Excessive feeds damage the bond, so 
that it disintegrates without damaging the carbide 
in any way whatever. Therefore, the diamond 
wheel may be regarded as an insurance against 
damage to the very expensive carbide. Owing to 
its free cutting action on cemented carbides, geo- 
metrically flat surfaces are generated, insuring the 
correct rakes and angles. There is no rounding of 
the edge, which is so common in grinding cemented 
carbides with vitrified wheels. Therefore, false 
angles are not ground with a diamond wheel. The 
fact that the diamond wheel cuts freely and fast 
permits of grinding rakes and clearances on the 
side of 6-inch wheels, insuring straight lines and 
flat surfaces which form the tool angle. This is 
accomplished just as quickly as by grinding on the 
periphery of large vitrified wheels, if not more so. 

It is the primary object of every efficient de- 
signer to produce tools by means of which work 
can be done to close tolerances quickly and econom- 
ically, without being dependent upon the skill of 
the operator. The diamond wheel fulfills this re- 
quirement, since a highly refined tool edge is ob- 
tained with it. It cannot heat-check the cemented 
carbide, and it has a higher cutting rate than any 
other type of wheel, independently of any effort or 
skill on the part of the operator. 

The diamond wheel cannot be shaped to reduce 
the area of contact, and it need not be altered, since 
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of the Carbide Tip is Next Ground 
off. Fig. 6. Finally a Small Vee is Left, 
Removed by Grinding Flush against the 
Wheel. Fig. 7. The Roughing Cut Should 
Leave the Tool Looking Like This 


large areas are ground as easily as small ones. 
Whether a fine smooth edge is required or not, it is 
produced directly by the diamond wheel in one op- 
eration—at no added expense. A high-quality edge 
is most essential, and should, of course, always be 
maintained, since it can be had at no added cost. 


Some of the Advantages of Diamond Wheels 


Small-sized tools, such as piston-grooving tools, 
are reconditioned rapidly directly on the diamond 
wheel without relieving the steel, nicking the edge, 
or breaking the corners. A lapping operation is 
not required after grinding. In one case, twelve 
tools were ground in ten minutes by an unskilled 
operator; his movements were leisurely, and there 
was a lapse of time between grinds to inspect the 
individual tool. Using vitrified wheels and adding 
a lapping operation, each tool required thirty min- 
utes time. 

Large areas, such as are encountered in recon- 
ditioning large forming tools that are very difficult 
to grind by means of vitrified wheels, are ground 
easily by the use of the diamond wheel. For ex- 
ample, automatic screw machine forming tools, 
2 3/4 inches square, required four hours grinding 
time with vitrified wheels. They were finished 
complete with a diamond wheel in ten minutes 
each. This proves definitely the economy of dia- 
mond wheels in time saved. These figures were 
supplied by diamond-wheel users in the field, who 
have had two years successful experience with 
these wheels. 

To some users, diamond wheels have been the 
means of eliminating chipping and cracking of ce- 
mented carbide and failure of the tools in use. The 
elimination of the chipping and cracking of the 
carbide is a contributing factor toward longer tool 
life. Since the diamond wheel does not cause chip- 
ping or nicking of the edges during the grinding 
operation, the minimum amount of stock is re- 
moved per grind to get a clean, sharp, fine edge. 
This also is a contributing factor toward longer 
tool life. 






































Often, a fine edge is responsible for the produc- 
tion of a great many more pieces per grind by the 
tool, which means fewer grinds during the life of 
the tool—another factor in longer tool life. Thin- 
ner sections of carbide can be ground safely and 
readily with the diamond wheel. Therefore, an 
individual tool can be ground to a thinner section. 
All these things which contribute toward increased 
tool life are accomplished without requiring skill 
in the application of the wheel. 

Since the diamond wheel cuts very freely with- 
out building up wheel pressure, the oil film in the 
spindle is maintained and less power is consumed 
in the grinding operation. Also, owing to the fact 
that there is no loose abrasive to work its way into 
the machine bearings and parts, the use of diamond 
wheels in grinding cemented carbide actually re- 
duces the machine tool maintenance cost. 

Since the diamond wheel cannot be dressed and 
does not require dressing, except for the removal 
of possible glaze in the bond, which is cleaned off 
readily by the use of lump pumice and a light 
scrubbing on the wheel face, the cost of dressing 
and reshaping wheel faces is entirely eliminated. 


Fig. 8. Finishes Produced by Different Grit 
Sizes—(A) Diamond Wheel 100 Grit; (B) Dia- 
mond Wheel 180 Grit; (C) Diamond Wheel 240 
Grit; (D) Diamond Wheel 400 Grit; (E) Vitri- 


PROGRESS IN) WVETAL CLTTING 


In the second and concluding installment of this 
article, detailed directions will be given for the 
application of diamond wheels to the conditioning 
of cemented-carbide tools. 
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In addition to its application to cutting tools, 
Stellite is used in the form of welding rod for hard- 
facing—that is, for obtaining a hard abrasion- 
resistant covering on surfaces subjected to wear. 
The hard-facing process has developed so rapidly 
that today literally thousands of parts subjected to 
wear in practically every industry are thus pro- 
tected. Because of its characteristics, Stellite is 
also used for scores of different products that must 
resist heat, abrasion or corrosion, or a combination 
of these, such as bearings, bushings, dental instru- 
ments, chemical equipment, valves and valve seats 
for automotive and aircraft engines, etc. 
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fied Wheel 60 Grit; (F) Vitrified Wheel 120 
Grit; (G) Diamond Lapped Surface. (Tools, 
Courtesy Firth-Sterling Steel Co.; Grinding. 


Courtesy Ex-Cell-O Corporation) 
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Fig. 1. Rough-boring Automobile Cylinder 
Blocks with Haynes Stellite- 2400 Tools. 
Machining Time, 43 Seconds 


Fig. 2. Rough- and Finish-jacing and Boring 
Cast -iron Flywheels with Stellite- 2400 and 
J-metal Tool Bits 
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A Cobalt - Chromium -Tungsten 

Alloy Recently Introduced Steps 

up Production Rates by Permit- 
ting Higher Cutting Speeds 


NEW patented cobalt-chromium-tungsten 
A alloy for metal-cutting tools, known as 
Haynes Stellite-2400, has been developed 
by Union Carbide and Carbon Research Labora- 
tories, Inc., and Haynes Stellite Co., two units of 
Union Carbide and Carbon Corporation. Tools 
made from the new material have greater edge 
strength and operate with economical tool life at 
higher speeds than Haynes Stellite J-metal, with 
no reduction in feeds and depths of cut. The new 
tool material has proved suitable and economical 
for roughing and finishing cast and forged steels; 
nitrided, stainless, and other alloy steels; and cast 
iron, including malleable iron. 

Whenever production requirements and other 
conditions make it advisable to increase machining 
speeds and feeds over those used for J-metal tools, 
Haynes Stellite-2400 can be used with reasonable 
assurance of success. The best performance of the 
new cutting tools is obtained at high speeds on jobs 
where tool life is the prime factor in maintaining 
steady production. The speeds and feeds recom- 
mended are from 10 to 50 per cent greater than 
those for J-metal. 

In one instance, the new alloy is used for ma- 
chining gear blanks at a surface speed of 200 feet 
per minute, a feed of 0.064 inch per revolution, and 
a depth of cut of 1/2 inch. This is a regular pro- 
duction job. 

In a large automobile plant, the new cutting alloy 
is used on a difficult cylinder boring job, as indi- 
cated in Fig. 1. Six cutting blades are used in each 
boring head. Economical tool life is obtained with 
a surface speed of 78 feet per minute, a feed of 
&.5 inches per minute, and a depth of cut per tooth 
of 0.0124 inch. Time for rough boring, 43 seconds. 

The clutch side of a cast-iron flywheel is rough- 
and finish-faced and bored with a combination of 
J-metal and Stellite-2400 tools, as shown in Fig. 2. 
Six tool bits are used for rough facing. The three 
bits facing nearest the outside diameter are Stel- 
lite-2400, and those operating at lower surface 
speeds, nearer the center, are J-metal. The finish- 
ing cut is taken with a scraping tool of J-metal. 
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Haynes Stellite Cutting Tools 








The machining is done at 24 revolutions per min- 
ute, equivalent to a surface speed at the outside 
diameter of 86 feet per minute; a feed of 0.032 inch 
per revolution, and a depth of cut of 1/8 inch. The 
total actual cutting time for both roughing and 
finishing is 1 minute 15 seconds. 

The new cutting alloy is regularly used in a num- 
ber of shops for machining high-chromium and 
stainless steels. In one case, it has been adopted 
in an effort to overcome tool breakage for machin- 
ing stainless-steel poppet-valve nozzle castings. 
The new alloy produces over fifty pieces between 
grinds. The machining operations on this casting, 
the largest diameter of which is 4 1/2 inches, in- 
clude roughing and finish-turning two diameters, 
tapering, facing, and boring. The facing and bor- 
ing (Fig. 3) are done at 61 revolutions per min- 
ute, equivalent to a surface speed at the outside 
diameter of 72 feet per minute. The feed is 0.005 
inch per revolution, and the depth of cut from 1/8 
to 1/4 inch. The rough and finish turning are done 
on a separate machine with approximately the 
same feed and depth of cut, but the surface speed 
is higher—125 feet per minute. About thirty 
pieces are turned and tapered between tool grinds. 

The operating conditions recommended in using 
the new cutting metal are about the same as those 
desirable for all high-production cutting alloys. 
Fixtures, tool-holders, and work must be rigid. 
Tool overhang must be kept to a minimum. The 
tool should not project from the tool-holder much 
farther than its smallest cross-sectional dimension. 
Spindles, clutches, gears, and belts should have a 
minimum of play or slip. The driving motors 
should have sufficient reserve power to provide for 
occasional overloads. The feed should always be 
thrown out before the machine is stopped, to pre- 
vent possible breakage of the tool. 

The new tool material can be ground either by 
hand or by machine. In general, any soft grade 
vitrified grinding wheel not coarser than 46 nor 
finer than 60, in grade I or J of the Norton system, 
or grade M or N of the Carborundum system, can 
be used for grinding Stellite-2400 with satisfactory 
results. The peripheral wheel speed should be be- 
tween 3000 and 4500 feet per minute. 

The new tool material is available in a variety 
cf sizes in solid, square, and rectangular tool bits, 
welded tip tools, and milling cutter blades. In 
addition, a variety of special small tools, including 
reamers, counterbores, forming tools, solid milling 
cutters, and boring blades can be made from it. 





Fig. 3. Rough- and Finish-facing and Boring 
a Stainless-steel Valve Nozzle with the New 
Cutting Tool Material 


Fig. 4. Rough- and Finish-turning and Taper- 
ing Stainless-steel Valve Nozzles in a Valve 


Manufacturing Plant 
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Fig. 1. Rough-boring Automobile Cylinder 
Blocks with Haynes Stellite- 2400 Tools. 
Machining Time, 43 Seconds 


Fig. 2. Rough- and Finish-facing and Boring 
Cast-iron Flywheels with Stellite-2400 and 
J-metal Tool Bits 
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NEW patented cobalt-chromium-tungsten 
A alloy for metal-cutting tools, known as 
Haynes Stellite-2400, has been developed 
by Union Carbide and Carbon Research Labora- 
tories, Inc., and Haynes Stellite Co., two units of 
Union Carbide and Carbon Corporation. Tools 
made from the new material have greater edge 
strength and operate with economical tool life at 
higher speeds than Haynes Stellite J-metal, with 
no reduction in feeds and depths of cut. The new 
tool material has proved suitable and economical 
for roughing and finishing cast and forged steels; 
nitrided, stainless, and other alloy steels; and cast 
iron, including malleable iron. 

Whenever production requirements and other 
conditions make it advisable to increase machining 
speeds and feeds over those used for J-metal tools, 
Haynes Stellite-2400 can be used with reasonable 
assurance of success. The best performance of the 
new cutting tools is obtained at high speeds on jobs 
where tool life is the prime factor in maintaining 
steady production. The speeds and feeds recom- 
mended are from 10 to 50 per cent greater than 
those for J-metal. 

In one instance, the new alloy is used for ma- 
chining gear blanks at a surface speed of 200 feet 
per minute, a feed of 0.064 inch per revolution, and 
a depth of cut of 1/2 inch. This is a regular pro- 
duction job. 

In a large automobile plant, the new cutting alloy 
is used on a difficult cylinder boring job, as indi- 
cated in Fig. 1. Six cutting blades are used in each 
boring head. Economical tool life is obtained with 
a surface speed of 78 feet per minute, a feed of 
&.5 inches per minute, and a depth of cut per tooth 
of 0.0124 inch. Time for rough boring, 43 seconds. 

The clutch side of a cast-iron flywheel is rough- 
and finish-faced and bored with a combination of 
J-metal and Stellite-2400 tools, as shown in Fig. 2. 
Six tool bits are used for rough facing. The three 
bits facing nearest the outside diameter are Stel- 
lite-2400, and those operating at lower surface 
speeds, nearer the center, are J-metal. The finish- 
ing cut is taken with a scraping tool of J-metal. 
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The machining is done at 24 revolutions per min- 
ute, equivalent to a surface speed at the outside 
diameter of 86 feet per minute; a feed of 0.032 inch 
per revolution, and a depth of cut of 1/8 inch. The 
total actual cutting time for both roughing and 
finishing is 1 minute 15 seconds. 

The new cutting alloy is regularly used in a num- 
ber of shops for machining high-chromium and 
stainless steels. In one case, it has been adopted 
in an effort to overcome tool breakage for machin- 
ing stainless-steel poppet-valve nozzle castings. 
The new alloy produces over fifty pieces between 
grinds. The machining operations on this casting, 
the largest diameter of which is 4 1/2 inches, in- 
clude roughing and finish-turning two diameters, 
tapering, facing, and boring. The facing and bor- 
ing (Fig. 3) are done at 61 revolutions per min- 
ute, equivalent to a surface speed at the outside 
diameter of 72 feet per minute. The feed is 0.005 
inch per revolution, and the depth of cut from 1/8 
to 1/4 inch. The rough and finish turning are done 
on a separate machine with approximately the 
same feed and depth of cut, but the surface speed 
is higher—125 feet per minute. About thirty 
pieces are turned and tapered between tool grinds. 

The operating conditions recommended in using 
the new cutting metal are about the same as those 
desirable for all high-production cutting alloys. 
Fixtures, tool-holders, and work must be rigid. 
Tool overhang must be kept to a minimum. The 
tool should not project from the tool-holder much 
farther than its smallest cross-sectional dimension. 
Spindles, clutches, gears, and belts should have a 
minimum of play or slip. The driving motors 
should have sufficient reserve power to provide for 
occasional overloads. The feed should always be 
thrown out before the machine is stopped, to pre- 
vent possible breakage of the tool. 

The new tool material can be ground either by 
hand or by machine. In general, any soft grade 
vitrified grinding wheel not coarser than 46 nor 
finer than 60, in grade I or J of the Norton system, 
or grade M or N of the Carborundum system, can 
be used for grinding Stellite-2400 with satisfactory 
results. The peripheral wheel speed should be be- 
tween 3000 and 4500 feet per minute. 

The new tool material is available in a variety 
cf sizes in solid, square, and rectangular tool bits, 
welded tip tools, and milling cutter blades. In 
addition, a variety of special small tools, including 
reamers, counterbores, forming tools, solid milling 
cutters, and boring blades can be made from it. 





Fig. 3. Rough- and Finish-facing and Boring 
a Stainless-steel Valve Nozzle with the New 
Cutting Tool Material 


Fig. 4. Rough- and Finish-turning and Taper- 
ing Stainless-steel Valve Nozzles in a Valve 
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A Two-spindle Haskins Horizontal Machine 

Tapping Clinch Nuts, 1/2 by 13 with 3/4 Inch 

Length of Thread. Tapped at the Rate of 2400 

per Hour Net; Material, Cold-rolled Steel; 

Average Life of Taps between Sharpenings, 

Thirty Hours, or 36,000 Tapped Nuts per 
Tap per Sharpening; Class 2 Fit 


given as little consideration as taps. Taps, 

especially in the smaller sizes, are not ex- 
pensive; but that is no excuse why they should not 
be cared for as well as more costly tools. Most of 
the abuses to which taps are subjected are due to 
carelessness and lack of understanding of the fact 
that a tap is a precision tool. 

The average operator is unfamiliar with the per- 
formance of a tap. It is handed to him with very 
little explanation as to its care. If good results are 
cbtained, it is almost an accident; but more fre- 
quently, the tap will break. When too many taps 
are broken on one job, the reason may be investi- 
gated, but generally the tap is blamed. 

It is not unusual to find a tap with a large flat 
ground into the shank. Then the tap is put into a 
holder that is out of true, and a large set-screw is 
tightened with so much pressure that the tap shank 
is bent. The tap will not run true with the spindle 
of the machine, the holder, or the work. 

Again, we find instances where the shank will 
not fit some particular size of bushing and the op- 
erator grinds the shank by hand, so that it will go 
into the bushing, without any regard to how it fits. 
Again, many chucks and tap-holding devices are 
put under such stress that the tap does not run 
true. 

Most taps are permitted to run too long without 
sharpening, so that all the teeth in the tap become 


Fs tools expected to do precision work are 
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If Taps were Given the Proper 
Care, Tapping Expense Could 
be Greatly Reduced, Tap Break- 
age Almost Eliminated, and the 
Quality of the Product Improved 


dull. When this happens, the tap is useless for fur- 
ther service. All the teeth in a tap are not intended 
for cutting. Only the chamfered threads should 
cut, and that is the only part of the tap that should 
ever be permitted to become dull. A tap should not 
be ground on any old emery wheel. It must be 
sharpened in the same way as any other metal- 
cutting tool. The average operator cannot grind 
his own taps, as he does not properly understand 
their function. 

It is of the utmost importance that taps should 
be kept sharp. They should be taken out of the 
machine and sharpened before they have become 
dull. If the naked eye can detect the dullness of a 
tap, it has been operated too long. Many operators 
never remove the taps from a machine as long as 
they are working to apparent satisfaction. They 
only remove them when trouble develops; then it is 
too late to do anything to save the tap, except, per- 
haps, to cut off the length that has entered the 
tapped hole and grind a new chamfer. 


Some Common Abuses of Taps 


Many taps are ruined for fine work by being kept 
in bins, which permits the teeth to become nicked. 
A tap must be handled with care while in storage 
if good results are to be obtained. 

Many taps are operated at too high a speed for 
the material being tapped. This soon ruins the 
crest of the threads. Unsuitable lubricant is also 
often worse than no lubricant at all. It is poor 
practice to use a brush and a can for lubricating a 
tap. The oil soon becomes gritty and dirty and acts 
as a lapping medium, destroying both the accuracy 
and the finish of the tap. 

Sometimes a mechanic will reduce the size of a 
tap by dipping it in acid, so as to make it cut under 
size. This is poor practice and should not be per- 
mitted. If a tap of the proper tolerance will not 






























Abuse of Taps 


Supervisor Should Know A bout 


By H. GOLDBERG 
Vice-President, R. G. Haskins ¢ 








tap the right size hole, there is something wrong 
in the set-up, and the trouble cannot be corrected 
by tampering with the tap. 


The Common Delusion of the Full 
“100 Per Cent” Thread 


Probably more tap breakage is caused by at- 
tempting to tap holes that are not drilled large 
enough than by any other cause. This also throws 
an unnecessary strain on the tapping machine. 
While there are many charts and tables available 
showing the proper size of drilled hole for a given 
size of tap, one frequently runs across instances 
where attempts are made to tap holes that are even 
smaller than the root diameter of the thread—that 
is, holes with more than 100 per cent thread. This, 
of course, is inexcusable. There is really no excuse 
even for a 100 per cent thread. Very rarely is it 
necessary to provide more than a 70 per cent 
thread. 

Another difficulty is caused by attempting to tap 
holes with taps that must bottom, without sufficient 
chip room being provided in the tap. This invari- 
ably causes breakage. 

A tap that does not have sufficient hook or rake 
will cut with difficulty, and requires a great deal 
of pressure in starting the tap. This causes bell- 
mouthing. It is sometimes necessary to regrind 
the flute of a new tap to obtain sufficient hook to 
make it cut more freely. 

It should always be remembered that the easier 
we make it for a tap to perform properly, the 
longer will be its life and the less tapping troubles 
we will have. It is impossible to obtain good re- 
sults from a tap if the work is not supported 
rigidly. If it rocks while tapping, an unnecessary 
strain is thrown on the tap, causing it to wear or 
“load,” even if it does not break. 

As regards tap grinding, a tap must not only be 
sharpened, but it must be ground with a fine wheel; 
otherwise, it will dull too quickly and the number 
of holes between grinds will be greatly reduced. 
It is important that taps be sharpened properly. 
The sharpening of taps is a simple matter when 
well understood. An inexperienced man _ should 
never be asked to sharpen a tap. 

The importance of a smooth flute is not generally 





understood. The flute must be ground as smoothly 
as possible. A rough flute causes unnecessary 
friction and makes the chip break away instead of 
smoothly rolling and curling. Scratches running 
the length of the tap are objectionable in high- 
speed tapping, as these fine scratches soon fill up 
with metal from the pressure of the chip against 
the flute. Once this metal is above the surface, the 
chips have a tendency to cling to the flute. In tap- 
ping deep holes, this is a serious matter, as the 
flute is crowded with chips which grind against one 
another into fine metal particles. 

It should therefore be observed as a general 
principle that the smoother the flute, the longer is 
the life of the tap between grinds. Experience in- 
dicates that, everything else being equal, a tap 
having scratches in the flute will produce only one- 
half as much work as one with smooth flutes. 


It is Practical to Make Definite Rules 
for Number of Holes between Grinds 


Every tapping job may be said to have a definite 
number of holes that can be tapped before the tap 
becomes dull. It is entirely practical to set a definite 
limited number of holes that an operator should 
tap before resharpening. When this number is 
reached, the tap should be removed and resharp- 
ened. If taps are removed before they become too 
dull, and one man is trained to do all the tap grind- 
ing, the saving, both through the elimination of 
tap breakage and through increased production, 
will run into a considerable figure throughout the 
year. Tap breakage is almost always due to care- 
lessness or accident; sharp taps rarely break from 
the tapping strain. 

The cutting action of the tap can be controlled 
very closely in sharpening by combining a slight 
amount of shear with the correct amount of hook. 
A slight shear angle in the flute reduces the amount 
of power necessary for tapping; but a great 
amount of shear should not be provided if the 
thread must be cut close to the bottom of a hole, 
because the shear angle tends to push the chip 
ahead of the tap. 

The right kind of wheel and a tool grinder in 
good condition are of importance for the sharpen- 
ing of taps. Frequently taps are sharpened on a 
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coarse wheel that runs out of true or wabbles. This 
will not produce a tap that will cut satisfactorily. 
For the correct sharpening of taps, proper wheels 
must be used and they must be maintained in such 
a condition that there is no vibration or end play. 
This cannot be repeated too often, as the life of a 
tap between grinds is entirely dependent upon how 
well it is sharpened. 

If we examine a tap ground on an ordinary 
“emery wheel” grinder with a powerful micro- 
scope, we will note that there are many small teeth 
on the chamfer of the tap where it has been sharp- 


Peins—Little Known 


By £. Ff. 


HE tools used in cold-riveting machines, com- 

monly called peins, are very little known to 
any mechanics except those directly concerned with 
riveting. As indicated in the accompanying illus- 
tration, peins used for riveting operations are of 
many kinds—cup peins; two-, three-, four-, and 
six-prong peins; pilot peins; serrated-face peins; 
convex and concave peins; as well as peins for 
round-head, cone-head, flat-head, pin-head or coun- 
tersunk-head rivets. 

Since the pein in the high-speed type of vibratory 
riveting machine is positively rotated as it ham- 
mers, a two-prong concave pein may be the proper 
tool for a round-head rivet; and if it is desired to 
expand the rivet in the 
hole, a wider land is incor- 
porated in the tool than 
would be the case if only a 
head were required, as, for 
example, in a hinged part. 
This principle applies in 
varying degrees, according 
to whether the pein has two, 
four, or six prongs. Whether 
the prongs have a radius or 
a flat on their striking sur- 
face also varies the effect; 
and whether one or the 
other is used depends on 
the hardness of the steel in 
the part being riveted, or 


A Collection of Peins of Var- 

ious Types Used for Riveting 

on the High-speed Type of 
Riveting Hammer 
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ened. These teeth look somewhat like the teeth of 
a hacksaw blade. After tapping a comparatively 
small number of holes, it will be seen that these 
rough cutting teeth have broken away. Continuing 
the use of the tap, the teeth of the tap itself begin 
to show a pronounced rounding on each tooth of 
the chamfer. If a tap is properly ground on a tool 
grinder in good condition, these little microscopical 
teeth on the edges will be very much smaller, and 
the smaller they are, the longer is the life of the 
tap between grinds. By lapping the cutting edges, 
these teeth will almost entirely disappear. 
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whether the rivet is made from brass, aluminum, 
copper, or some other metal. 

The serrated-face type of pein has what resem- 
bles a knurled face and is used when there are 
several rivets to be headed simultaneously, as in 
the case of certain small roller-bearing cages. 

The pilot type of pein is used when it is desir- 
able to prevent the closing in of a hole as the ex- 
ternal rim is being riveted. The same principle is 
incorporated in peins where a rim is being riveted 
and it is important that no metal be thrown out- 
ward. In that case, the pein is made with extended 
prongs on the outside circumference. 

It is not generally appreciated that it is consider- 
ably more difficult to fill a 
60-degree than a 90-degree 
countersink. The convex 
type of pein is sometimes 
employed for filling certain 
countersinks. 

Selection of the proper 
steel] and its correct heat- 
treatment for riveting peins 
is a matter requiring con- 
siderable experience. Peins 
must be tough enough to 
withstand tremendous 
shocks, and at the same 
time, hard enough to give 
maximum wear. The rivet- 
ing of casehardened parts 
is now commonly done; and 
while it can be advanta- 
geously carried out on the 
high-speed type of riveting 
hammer, it requires special 
steel and special hardening 
treatment for the peins. 
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PROGRESS IN METAL CUTTING 


Progress in the Application 


of Carboloy Tools 





MONG the more recent developments in the 
cemented-carbide field, according to the 
Carboloy Co., Inc., Detroit, Mich., is a new 

brazing technique that reduces the effect of the 
human element to a very considerable degree. The 
almost completely mechanized control of this new 
method results in better and more uniform brazing 
of carbide tips to steel shanks, and has substan- 
tially reduced brazing failures. 

With one exception, the Carboloy Co. has not 
developed recently any new grade of cemented car- 
bide. The most important problem at present is 
the correct selection and application of existing 
grades. The holding of the number of grades to 
@ minimum is important, as it creates less confu- 
sion among users and contributes to economies that 
can be passed on to the user. New or improved 
grades will, of course, be experimented with and 
developed when required. 

One of the most important recent developments 
in the use of cemented-carbide tools is the tech- 


nique developed for the more rapid economical 
grinding of single-point straight-shank tools. The 
time required to grind carbide tools has long been 
a factor that retarded their wider use. With the 
new technique, single-point carbide tools require 
but litthe more time to regrind than high-speed 
steel tools. The number of regrinds possible per 
tool is usually substantially increased, and in some 
cases, is reported to be doubled. 

With the increase in the number of new ma- 
chines especially designed to be sufficiently rugged 
for the efficient use of carbide tools, greater em- 
phasis has been placed upon the correct application 
of these tools. In some plants, the tools are always 
changed after a predetermined number of pieces 
have been machined, to insure that sharp tools are 
always used. This practice reduces grinding time, 
increases tool life, and produces more uniform 
quality of work. Tool-holders have been redesigned, 
so that tool changes can be made more rapidly, thus 
reducing tool set-up time. 








Machining 0.50 Carbon Steel on a Warner & Swasey 
Heavy-duty Turret Lathe with a Carboloy Tantalum- 
carbide Single Cutter Mounted on the Cross-slide. 
Cutting Speed, 390 Feet per Minute; Feed, 1/16 Inch; 
Depth of Cut, 3/4 Inch; Metal Removed, 3600 Pounds 
per Hour; Power Consumption, 149 Horsepower 





Part of Chip Removed in 


the Cutting Operation to 
the Left—an Excellent Ex- 
ample of the Power of 
Modern Machine Tools and 
the Cutting Capacity of 
Present-day Cutting Tool 
Materials 
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BRASIVE wheels are constantly coming into 
A wider use for cutting off materials of all 
kinds. Simultaneously with the rapid prog- 
ress that has been made in the development of 
production type abrasive cutting machines, abra- 
sive cutting-off wheels have been improved. They 
have greater strength, their cutting action is freer, 
and they have a longer life. All these factors con- 
tribute to lower cutting costs. 

Not so many years ago, abrasive wheels were 
used for cutting off metal only when the material 
to be cut was such that steel saws could not be used. 
Today not only is metal bar stock and tubing cut 
economically with abrasive wheels, but such mate- 
rials as plastics, glass tubing, porcelain, etc., are 
being cut—materials that formerly could only be 
handled by slower and more costly methods. Fur- 
thermore, the metals to be cut do not have to be 
annealed for the cutting-off operation; hence hard- 
ened tool steels, and even Stellite, can be cut with- 
out injury to the tools. 

One manufacturer recently made a careful study 
of the relative costs of cutting off ground bars of 
tool steel, cold-rolled steel, hardened high-speed 
steel, and brass by abrasive wheels and by the 
method previously used. Labor costs, as well as 
wheel and power costs, were included. The results 
were as follows: 

1. The ratios of cutting time of the former 
method to that of the abrasive wheel ranged from 
12:1 to 20:1. This marked decrease in cutting time 
with the abrasive cut-off wheel obviously allowed 
the operator to handle a great deal more work. 

2. The total operating cost, including all cost 
items for the same amount of work, was substan- 
tially less in every case for the abrasive wheel. On 
the basis of these results, the manufacturer adop- 
ted abrasive wheels for cutting-off operations. 

With the latest type of automatic abrasive cut- 
ting machines, steel bars as large as 6 inches in 
diameter can be cut economically. With the or- 


dinary type of abrasive cutting machines, 1 1/2 
inches diameter is considered a practical limit 
for solid bars, and 3 1/2 inches for tubing. 

There are three types of organic bonds used in 
the manufacture of abrasive cutting-off wheels— 
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Cutting Off with 










A Review of the Type of Wheels 
and Machinery Used, and of the 
Economies and Results Obtained 


shellac, rubber, and resinoid. The shellac bond 
produces a soft wheel, suitable for cutting tool 
steels. Highly heat-sensitive high-carbon and high- 
speed steels for lathe and planer tool bits, for ex- 
ample, are readily cut without discoloration. 

The rubber bond makes practical the manufac- 
ture of wheels as thin as 0.005 to 0.006 inch. Such 
wheels are used for slotting pen nibs. Wheels 0.020 
or 0.025 inch thick are used for cutting tungsten 
rod. Glass tubing is being cut without chipping by 
wheels from 0.030 to 0.062 inch in thickness. Rub- 
ber-bonded wheels are generally used for wet and 
submerged cutting operations and for certain high- 
speed cutting jobs where a somewhat flexible wheel 
is required. With the introduction of resinoid 
bonds, wheel speeds were gradually increased from 
9000 to 16,000 surface feet per minute, correspond- 
ing gains in cutting-off time being obtained. 

A new rough-sided wheel having a remarkably 
free cutting action has been developed by the Nor- 
ton Co. This wheel has done a great deal to mini- 
mize discoloration by reducing the heat generated 
in cutting. Wheels of this type have a distinct pat- 
tern on their sides, with regular groupings of 
sharp abrasive grains interlaced by cross indenta- 
tion, which reduces the surface area of the wheel 
sides during cutting. 

Thin cutting-off wheels containing diamond 
grains as the abrasive are now available for cut- 
ting very hard materials, like cemented carbides 
and fused quartz. Such cutting should be done wet, 
using water or an emulsion of water and soluble 
cil low in alkali; or the cutting may be done entire- 
ly submerged. Rubber-bonded wheels are recom- 
mended for wet cutting in preference to the resin- 
oid type. For dry cutting, rubber-bonded wheels 
may be used where the area of contact is relatively 
small, where great heat is not generated, or where 
burring must be reduced to a minimum. 

Resinoid-bonded wheels are recommended for 
dry cutting where “burn” and burring are not ob- 
jectionable and where the area of cross-section is 
relatively large. Carbon, plastics, and tile are, 
however, generally cut wet with resinoid-bonded 
wheels. 

Abrasive wheels used for cutting dry at high 
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speeds have a tendency to cause some discoloration 
and burrs. Discoloration or burring is an indica- 
tion of excessive heat generated in cutting. It can 
be eliminated by the use of a rough-sided wheel or 
by a change in wheels. Discoloration is objection- 
able when machine operations follow, as it is usual- 
ly an indication of surface hardening, which affects 
the machineability. Burring cannot be entirely 
eliminated in dry cutting without sacrificing wheel 
economy. Fine-grit wheels reduce the amount of 
burr to a minimum, but the rate of wear is gen- 
erally higher than with coarser grit wheels. Resin- 
oid-bonded wheels are commonly used for high- 
speed cutting when burning and burring are ob- 
jectionable. 

In ordering cutting-off wheels, it is important 
that complete details of the work to be done be 
specified. Information is necessary (1) on the ma- 
terial to be cut; (2) the size of stock to be cut; 
(3) whether the cutting is to be done wet or dry; 
(4) the kind of cut (finish desired); (5) type of 
machine being used; (6) speed at which the cut- 
ting will be done. 

As an example of production cutting with abra- 
sive wheels may be mentioned an application in 
steel tubing plants where the tubing is taken from 
the straightening machines, or directly from the 
draw bench, to the cut-off machines and cut to 
length. High-speed steel round stock up to 1 3/4 
inches in diameter is cut without discoloration or 
excessive burring. Soft steel tubing 4 inches in 
diameter with a 1/16-inch wall thickness is cut to 
exact lengths without tapered cuts, discoloration, 
or burring. Tungsten rods are cut into small 
lengths for automotive contacts, not only rapidly 
but with very little waste of the costly material. 


Types of Abrasive Cutting Machines 


There are four general classifications of abrasive 
cutting machines: (1) High-speed machines; (2) 
low-speed machines; (3) wet and submerged ma- 
chines; and (4) portable machines. 

The high-speed machine must, of necessity, be 
designed for safe operation of high-speed abrasive 
wheels. The machine bearings must have no side 
play, and the movement in the plane of the wheel 
toward the work must be positive. Wheel balance, 
thickness variation, and warping or dishing are 
controlled in the wheel manufacture within narrow 
limits. 

The low-speed cutting machines include a variety 
of types, from specially designed bench and floor 
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stands with fixtures to makeshift or revamped 
equipment. The recommended operating speeds 
vary from 9000 to 10,000 surface feet per minute. 

The wet and submerged types of cutting ma- 
chines actually belong in the low-speed group; but 
these machines are designed with the rigidity of 
high-speed machines. Considerable economy has 
been obtained in the cutting of tubing by cutting 
wet at low speed, using rubber-bonded wheels. 
Metallographic specimens are also cut wet. 

In the submerged method, the wheel speed is, in 
some instances, lower than that of the low-speed 
machines—sometimes as low as 1200 revolutions 
per minute, using 12- and 14-inch diameter wheels. 
Higher speeds tend to make the wheel create a 
trough in the coolant, and thereby defeat the pur- 
pose of this method of cutting. Chipping, burning, 
and excessive burring will be the result. These 
machines operate with the work entirely submerged 
ir. water or other coolant, and are principally used 
for cutting glass tubing, porcelain tubes, light-wall 
metal tubing, and small plastics. Wheels for wet 
abrasive cutting machines are furnished as thin as 
3/32 inch for 16-inch diameter wheels. 

Portable cutting machines generally use wheels 
from 6 to 12 inches in diameter, operated at from 
2000 to 2500 revolutions per minute. Machines of 
this type are used by quarries, building contractors, 
etc., and also in small metal-working shops. 


In Submerged Cutting, the Work and 
Part of the Abrasive Wheel are Im- 


mersed in the Coolant 
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welve Carbide Tools Turn fKord 





A Striking Example of the Use 
of Titanium -Tungsten - Carbide 
Tools in Turning Steel 


By C. G. WILLIAMS 
Consulting Engineer 
American Cutting Alloys, Inc., New York 


face speeds that would have been considered 

fantastic only eight years ago have become 
everyday practice in a number of shops through 
the application of titanium and tantalum carbides. 
One of the outstanding developments in this phase 
of metal cutting during the last year has been the 
adoption of titanium-tungsten-carbide tools for 
turning the drive-shafts of Ford automobiles on a 
production basis. Twelve single-point cutting tools 
operate simultaneously in this operation. 

These drive-shafts are made from cold-drawn 
high-manganese steel (S AE 1350), which is an- 
nealed to a Brinell hardness of between 286 and 
321 prior to the turning operation. The material 
then has a minimum tensile strength of 145,000 
pounds per square inch and a minimum elastic 
limit of 130,000 pounds per square inch. The fin- 
ished shaft is over 65 inches long. It is turned in 


Si cutting operations performed at sur- 


the machine to a diameter of from 0.940 to 0.950 


108— MACHINERY, 





inch for a combined length of approximately 52 
inches, there being short distances in the center 
and on the ends that are not turned in this opera- 
tion. Each tool cuts and overlaps to a length of 
about 4 1/2 inches. The cuts are taken at a surface 
speed of about 260 feet a minute, the depth of cut 
being 0.060 inch, and the feed 0.022 inch. 

This steel cutting operation is performed in a 
special machine that was designed to insure the 
high degree of rigidity necessary for the satisfac- 
tory machining with carbide tools of such a long, 
slender shaft. Another important consideration in 
designing this equipment was the proper method 
of supplying sufficient power for revolving the 
work against the action of the twelve carbide tools. 
If the work were driven from one end only, the 
torque set up when the twelve tools started cutting 
would be so great as to prevent satisfactory per- 
formance of the operation. The problem was solved 
by providing a motor at each end of the machine, 
as seen in Fig. 1. The speeds of the two motors are 
synchronized through the provision of a shaft at 
the rear of the machine to which both motors are 
geared and from which power is taken for driving 
the work from each end. 

The drive-shaft is held at both ends in chucks 
equipped with four heavy coil springs that are ca- 
pable of exerting a pressure of more than 1000 
pounds apiece. Hydraulic power is employed to 
hold these chucks open against the action of the 
springs for loading purposes. In loading a drive- 











Fig. 1. Special Machine 
Designed by the Ford 
Motor Co. for Turning 
High- manganese _ Steel 
Drive-shafts with Titan- 
ium - tungsten - carbide 
Tools. Twelve Tools Op- 
erate Simultaneously 
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Drive-Shafts Simultaneously 








shaft into the machine, the right-hand end of the 
shaft is first entered into the right-hand chuck un- 
til the opposite end of the shaft clears the left-hand 
chuck. Then the shaft is slipped into the left-hand 
chuck until it comes in contact with a stop. A push- 
button is next depressed to release the hydraulic 
pressure on the chucks, so that they can grip the 
shaft firmly through the action of the coil springs, 
the same push-button advancing twenty roller sup- 
ports from the back to prevent deflection of the 
shaft during the cuts. A second push-button starts 
the operation of the machine spindles and tool feed. 
Each of the twenty supports consists of two roll- 
ers, one of which is directly above the center line 
of the work, as seen in Fig. 2, while the other is in 
the horizontal plane of the center line in back of 
the work. These roller supports operate in pairs. 
At the beginning of the operation, the rollers of 
the ten supports to the left of each tool immediately 
come in contact with the work, while the rollers of 
the second ten supports remain withdrawn from 
the work. However, when each tool has completed 
about 50 per cent of its cut, the second roller sup- 
port of each pair is advanced against the now ma- 
chined sections of the shaft, while the first roller 
support becomes idle, due to the stock it previously 
supported having been removed. These supports are 
operated hydraulically, the rollers being mounted 
on the front end of horizontal plungers that are 
adjustably connected to pistons which operate in 
cylinders only about 1 3/4 inches in diameter. 













Fig. 2. The Long, Slender 
Drive-shaft is Adequately 
Supported on Top and 
at the Back Adjacent to 
Each Cutting Tool by a 
Series of Twenty Hydrau- 
lically Operated Roller- 
equipped Plungers 





When the carriage at the front of the machine 
on which the tools are mounted, starts feeding 
longitudinally along the bed, the individual tool- 
rests are also advanced toward the work to feed 
the tools to the desired depth of cut. In this way, 
each tool feeds to depth at an angle, which results 
in the continual formation of heel clearance on the 
tool cutting edges. By the time the tools reach the 
work, the latter has attained a speed of approxi- 
mately 900 revolutions per minute. As will be seen 
from Fig. 2, each tool shank is supported at an 
angle that gives a side slope to the cutting edge of 
about 10 degrees. This illustration also shows the 
leng continuous chips produced by the tools. 

When the cut has been completed, the shaft stops 
rotating and the tools back away from the shaft 
by cam action. This backing away of the tools 
actuates the cylinders which withdraw all the roll- 
ers from the shafts; the chuck collets are also 
opened at the same time. The shaft is then re- 
moved, and a button is pushed which returns the 
tool carriage to its starting position. 

Tungsten-carbide tips with a content of approxi- 
mately 16 per cent titanium are used on this job, 
as recommended by the American Cutting Alloys, 
Inc. These tips are brazed to shanks 5/8 inch 
square by 4 inches long, the tips measuring 3/16 
inch in depth by 3/8 inch in width by 5/8 inch in 


length. The tools have been found to last, on an 
average, for 800 pieces between grinds, with excep- 
tional instances running as high as 4000. 
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Fig. 1. Heat-treating Nickel-molybdenum 
Steel Parts for Roller-bit Cutters Used 
in the Oil Fields 


ITH the recognition of the advantages 
W that can be derived from the use of 
molybdenum as an alloying element in 
steels, so many different analyses have been devel- 
oped that it is sometimes difficult to select the 
proper molybdenum steel for any particular pur- 
pose. This article, based on data supplied by the 
Climax Molybdenum Co., New York City, has been 
prepared to aid engineers in determining the 
proper steels to use for various requirements. 
Carbon-molybdenum steels in the low-carbon 
range are suitable for applications where the creep 
properties of plain carbon steel are inadequate. 
Carbon-molybdenum steel of the analysis: Carbon, 
0.30 per cent; manganese, 0.80 per cent; silicon, 
0.15 to 0.30 per cent; phosphorus, 0.04 per cent; 
sulphur, 0.04 per cent; and molybdenum, 0.40 to 
0.60 per cent has these minimum physical prop- 
erties in the annealed condition: Tensile strength, 
70,000 pounds per square inch; elongation, 30 per 
cent in 2 inches; reduction of area, 35 per cent. 
Molybdenum is often added to plain carbon steels 
to improve both their room-temperature and ele- 
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vated-temperature properties. Rolled plates of 
carbon-molybdenum steel are being increasingly 
used in the structural field, because their greater 
strength allows members to be designed with less 
dead weight. The weldability of these steels has 
brought about their use in pressure vessels and in 
welded supports and frames for heavy machinery. 

At temperatures from 800 to 1000 degrees F. 
the creep strength of carbon-molybdenum steels is 
from two to three times that of plain carbon 
steels. Elevated-temperature applications of car- 
bon-molybdenum steels include both seamless and 
welded tubes; valves and fittings for steam lines; 
and boiler plate for pressure vessels. 


Chromium-Molybdenum Steels have been Widely 
Adopted by the Automotive Industry 


Chromium-molybdenum steels have two common 
properties in all carbon ranges, namely, a high 
yield point and tensile strength ratio, and a rela- 
tively high impact strength. In the heat-treated 
condition, they have good machineability. These 
steels are identified as S A E 4100 series. 

The analysis known as SAE 4130X is widely 
applied in aircraft construction. It is easily welded 
and does not require heat-treatment after welding. 
In the form of tubing, it is used for engine mount- 
ings and wing, tail, and fuselage parts. 

SAE 4130 is a general-purpose engineering 
steel. It has a good combination of strength and 
toughness. It is used in automotive construction 
for steering arms, steering knuckles, and rear-axle 
and transmission shafts. Because it can be given 
a hard cyanide case, this steel is used in applica- 
tions where nitrided steels would cost too much. 
It has a tensile strength ranging from 130,000 to 
250,000 pounds per square inch, depending upon 
the drawing temperature, and a yield strength 
from 115,000 to 215,000 pounds per square inch. 

S A E 4140 is another general-purpose steel, used 
for a wide range of products. This steel has a ten- 
sile strength ranging from 130,000 to 270,000 
pounds per square inch, depending upon the draw- 
ing temperature, and a yield strength of from 
110,000 to 250,000 pounds per square inch. Its 
creep strength makes this a desirable low-cost steel 
for bolts used under high temperatures, while its 
depth hardening properties make it useful in sec- 
tions up to about 4 inches. 

Applications of this steel include automotive 
connecting-rods, crankshafts, rear-axle shafts, and 








Molybdenum Steels 








universal joint yokes. The steel is also used for 
oil-well tool joints and drill collars; collets, gears, 
and shafts of machine tools; and for studs and bolts 
for high temperatures. 

SAE 4150 is often used in place of SA E 4140 
because its better depth hardening properties make 
it especially suited for gears cut from heat-treated 
bar stock of large section. 

A low-carbon chromium-molybdenum carburiz- 
ing steel recently developed has an analysis of 
0.15 to 0.25 per cent carbon; 0.50 to 0.80 per 
cent chromium; and 0.15 to 0.25 per cent molyb- 
denum. Its principal features are low cost, free- 
dom from distortion, wear-resisting case, good 
core properties, and machineability. This steel has 
solved the problem of scuffing of hypoid gears. It 
is not intended for applications requiring maxi- 
mum core properties; however, the available data 
indicate that it can be used in a great number of 
applications as a low-cost carburizing steel. 


Nickel-Molybdenum Steels are Also Used 
for Automotive Parts 


The nickel-molybdenum steels which are known 
as SAE 4600 and 4800 series have found wide 
use in automotive parts. Steels of the 4600 series, 
which have the lower nickel range (1.65 to 2 per 
cent) are the most popular at present. They can 
be quenched direct from the carburizing box with 
minimum distortion. Cylinders made of this steel 
nearly 4 feet in diameter and having relatively thin 
walls have shown a maximum out-of-roundness of 
only 0.015 inch after heat-treatment. Unusual core 
properties are obtained by simple heat-treatment. 

These steels are being used for ring gears and 
pinions, steel mill bearing sleeves, roller bearings, 
slush pump cylinders, small spindles, clutch parts, 
roller dies, crankpins, piston-pins, ratchets, and 
chuck jaws. They are used for tubing and bolts in 
elevated-temperature service. 

SAE 4640 and 4650 steels are becoming more 
and more popular for shafting and oil-hardened 
gears, due to the high physical properties that can 
be obtained by simple heat-treatment. For example, 
SAE 4640 develops a tensile strength of about 
290,000 pounds per square inch and a yield point 
in the neighborhood of 180,000 pounds per square 
inch, combined with good ductility and toughness. 
It shows uniform distortion in heat-treatment. A 
partial list of applications includes oil-hardened 
gears, spindles, boring-bars, wrenches, and heavy 





Fig. 2. Carbon-molybdenum Steel Header 
being Made by Welding for High-tempera- 


ture, High-pressure Steam Service 


shafting of various types. These steels are also 
used in the oil fields for drill stems, etc. 

S A E 4820 is used in place of SA E 4615 and 
4620 when an unusually high impact strength is 
required in the core of a carburized part. This steel 
is used for carburized transmission gears, steering 
knuckles, spline shafts, and high-strength bolts. 


The Advantages of Molybdenum Tool Steels 


Molybdenum tool steels may be roughly divided 
into two classes—high-speed and die steels. The 
most widely used molybdenum high-speed steel con- 
tains 8 per cent molybdenum and 2 per cent tung- 
sten. Molybdenum high-speed steels are used for 
milling cutters, drills, reamers, broaches, lathe 
tools, etc. Molybdenum die steels have long been 
successfully used for forging, extrusion-press and 
die-casting dies. They harden to a relatively great 
depth, so that dies can be redressed without loss of 
hardness on their faces. [Additional information 
on molybdenum steels will be published in a coming 
number of MACHINERY. | 





VACHINERY. October. L936 Ji] 





Milling Cutter Life Increased by 
Rounding Corners 


By H. J. DODS 
The Cimcinnatl Milline WV ‘chine Cs 





T= fact that a sharp point on the cutting 
edge of a tool wears much more rapidly than 
any other portion of the cutting edge is well 

known. It is for this reason that a square-nose 
tool having rounded corners is used for roughing 
in such operations as planing rectangular slots in 
castings. The same condition is present with mill- 
ing cutters. Although some types must have sharp 
corners as, for example, those used in cutting key- 
ways, there are many other types, such as face 
mills and shell end-mills, that must be provided 
with rounded or approximately round corners, in 
order to obtain a satisfactory tool life and a good 
finish on the work. The expense of such cutters, 
especially when provided with inserted blades of 
high-speed alloys and tungsten carbide, adds great- 
ly to the importance of cutter life. 

In sharpening face end-mills, a 45-degree bevel 
is sometimes ground on the corners of the teeth. 
Also, attempts are made to approximate a rounded 
corner by taking three grinding cuts at angles of 
22 1/2, 45, and 67 1/2 degrees. Even then, corners 
are present, and although not pronounced, they are 
starting points for premature wear. Moreover, the 
time required to sharpen a cutter by this method 
is in proportion to the number of different angles 
to which the corner is ground. 

Round corners can be ground on face- and end- 
mills by the use of radius or radial grinding at- 
tachments. The illustration shows such an attach- 
ment provided on a Cincinnati No. 2 cutter and 
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tool grinder, by means of which an arc of any 
radius up to 1 inch can be ground on end-mills and 
face mills up to 12 inches in diameter. This radius 
grinding attachment consists of four principal 
parts—a swivel housing which is fastened to the 
machine table, a swivel table, a top plate, and a 
work-head support. The work-head, draw-in bolt, 
and collets are part of the regular equipment. 

Adjustment of the cutter to the desired grinding 
radius is effected by means of two handwheel-oper- 
ated screws which are located at right angles to 
each other. A gage, such as seen at the lower right 
in the illustration, may be used to place the cutter 
in the zero radius position. Then by turning both 
adjusting screws the same amount, the attachment 
can be set for grinding an arc that will be tangent 
to both the face and the periphery of the cutter. 
Anti-friction bearings in the swivel trunnion and a 
laminated roller bearing on the covered track in- 
sure smooth movement of the swivel table around 
its pivot. The face, corner, and periphery of a 
cutter can be ground without removing it from this 
attachment. 
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A new application of aluminum introduced by 
the Ellwood Safety Appliance Co., is for shin and 
foot guards, such as are worn by workers in tim- 
bering operations and sometimes also in the steel 
and foundry industries. 


Grinding a Rounded 
Corner on a Milling 
Cutter by Means of a 
Cincinnati Radius 
Grinding Attachment 

















The Nineteenth Annual 
National Metal Exposition 


ATLANTIC CITY, OCTOBER 18 to 22 


dustries—manufacturers of steel, non-fer- 
rous metals, plastics, welding equipment, 
furnaces, special shop equipment, small tools, and 
accessories—are making plans to exhibit at the 
nineteenth annual National Metal Exposition, to be 
held in the Atlantic City Auditorium, Atlantic City, 
N. J., October 18 to 22, under the auspices of the 
American Society for Metals. The large number 
of exhibitors, in addition to the large space to be 
occupied by many of the prominent exhibits, is a 
definite indication of the present activity in the 
machine-building and metal-working industries. 
The exhibition, which has become an annual in- 
stitution in the metal industries, will be housed in 
the Atlantic City Auditorium, erected within recent 
years to provide a suitable setting for large indus- 
trial expositions. The exhibits will afford plant 
executives, superintendents, metallurgists, and tool 
engineers an unusual opportunity to study and 
compare new products, processes, and materials. 
Many of these will be exhibited to the mechanical 
public for the first time. A very important part of 
the exhibition is that devoted to equipment for 
welding, cutting, heat-treating, inspecting, and 
testing. 
As has been the custom in past years, the 
National Metal Exposition will be held in conjunc- 


(Je: 220 leading companies in the metal in- 


tion with the National Metal Congress, in which 
several societies cooperate, including the American 
Society for Metals; the American Welding Society; 
the American Institute of Mining and Metallurgical 
Engineers, of which the Institute of Metals and 
the Iron and Steel Divisions will hold meetings; the 
American Society of Mechanical Engineers, the 
Shop Practice Division of which will hold a joint 
meeting with the American Welding Society; and 
the Wire Association. 

Some of the exhibits at the Metal Show are re- 
ferred to in the following paragraphs. It is not 
possible in this brief review to mention more than 
a few of the exhibits, but new materials and 
equipment not included will be referred to in com- 
ing numbers of MACHINERY. 

Heat-treatment will be the keynote of the exhibit 
of the Bethlehem Steel Co., Bethlehem, Pa. Innova- 
tions in heat-treatments and some new furnace 
units will be featured by the company. 

The main feature of the exhibit of the Aluminum 
Co. of America, Pittsburgh, Pa., will be the ma- 
chining of Alcoa free-cutting aluminum alloys in 
an automatic screw machine to demonstrate the 
free-cutting quality of the alloy and the ease with 
which under-cuts can be made. There will also be 
a display of Alcoa “pressings.” These have the 
characteristics of forgings, but are produced by 
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hot or cold pressing instead of 
under a drop-hammer. Alu- 
minum pressings have accu- 
rate dimensions and_ sharp 
detail. 

A working demonstration 
of the 200-ampere P&H 
Hansen Smoothare motor- 
driven welder will be one of 
the features of the Harnisch- 
feger Corporation’s exhibit. 
The new Smoothare welding 
rod will also be demonstrated. 
In addition, there will be op- 
erating exhibits of P & H Zip- 
Lift hoists and a one-ton hoist 
with variable-speed push-but- 
ton control. 

An improved abrasive-wheel cut-off machine will 
be exhibited by A. P. de Sanno & Son, Inc., Phila- 
delphia, Pa. This machine is known as the Type K 
Radiac cut-off machine. It is an improvement on 
the Type J ma- 
chine, which was 
illustrated and 
described in the 
December, 1936, 
number of 
MACHINERY, page 
287. It is ar- 
ranged for both 
wet and dry cut- 
ting. The abra- 
sive wheel-spin- 
dle has a high 
and a low speed 
through a_two- 
speed motor. The 
motor speeds are 
controlled from 
an electric control 
box by means of 
a crank handle. 
Rubber-b onded 
disks are used 
and flushed with 
a coolant at both 
low and high 
speeds. Resinoid-bonded disks are used at high 
speed, either dry or wet. 

The Lincoln Electric Co., Cleveland, Ohio, will 
feature several models of the latest Shield-Arc 
SAE welder, introduced since the last metal ex- 
position. The outstanding feature of this machine 
is its system of are control, permitting continuous 
adjustment of both are heat and arc penetration 
in a sequence of small increments. The welder ex- 
hibit, shown in operation, will also include the 
smaller SA-150 machine. 

The Lincoln exhibit will also feature the latest 
equipment in arc-welding electrodes: Fleetweld 
electrodes, developed for welding mild steel; Fleet- 
weld 8, which eliminate the necessity of multiple- 








Fig. 2. A New Small Moder- 
ate Priced Lincoln Welder 
Known as SA-150 
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Fig. 1. Portable Model of Latest 
Lincoln Shield-Are SAE Welder 









pass welding in the produc- 
tion of fillet and lap welds in 
many applications, and which 
permit the making of such 
welds without under-cutting 
and overlap; and Fleetweld 9 
for the flat-welding of deep- 
groove joints. Electrodes for 
welding bronze, brass, copper, 
chromium steel, tool steels, 
high-manganese steel, sheet 
metal, stainless steel, cast iron, 
and aluminum will also be ex- 
hibited. In addition, electrode- 
holders, welding cable, hel- 
mets, protective shields, etc., 
will be shown. 


Ajax-Hultgren salt bath 
furnaces, developed by the Ajax Electric Co., Phila- 
delphia, Pa., will be exhibited by that company. 
Fig. 3 shows a battery of such furnaces for heat- 
treating high-speed steel. This battery consists 
(from left to right) of two preheating pots, 1200 
degrees F. and 1600 degrees F., respectively; one 
heat-treating pot, 2350 degrees F.; and one quench- 
ing pot, 1100 degrees F. Furnaces of this type 
have been described in MACHINERY from time to 
time. In addition, the company will exhibit fur- 
naces used for carburizing. Such furnaces are also 
adaptable for heating high-carbon steel parts; for 
reheating previously carburized parts for harden- 
ing; and for annealing. Economy and low main- 
tenance costs of these furnaces are stressed. 

The exhibit of the Brown Instrument Co., Phila- 
delphia, Pa., a division of the Minneapolis-Honey- 
well Regulator Co., includes a working demonstra- 
tion of indicating, recording, and controlling in- 
struments for the heat-treating industry. Among 
the instruments shown in operation will be the 
company’s Analy-Graph, Electr-o-Line automatic 
temperature control, Radiomatic pyrometer, mul- 
tiple-recording and controlling potentiometer pyr- 
ometer, Air-o-Line potentiometer, Optimatic tem- 
perature recorder, Area flow meter, and furnace 
pressure controller. 








Fig. 3. Battery of Ajax-Hultgren Furnaces 
for Heat-treating High-speed Steel 
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Trend of 


Die-Casting Applications 


came an important factor among engineering 

materials. At the outset, they were used mostly 
for decorative parts—refrigerator hardware, nov- 
elties, ornaments, fan bases—parts having no par- 
ticular mechanical function; but later die-casting 
became a new branch of engineering. 

The past year, particularly, has seen 
a great many die-casting applications 
that give an indication of their wide- 
spread engineering acceptance. Take, 
for example, the two die-cast halves of 
a vacuum cleaner suction fan. It is 
doubtful if die-castings would have even 
been considered for such a part a short 
time ago. Today, however, after an 
extensive investigation of available ma- 
terials and production processes, the 
parts are die-cast from zinc alloy. This 
method of manufacture permits the two 
parts to be balanced when cast. Dimen- 
sional accuracy insures dynamic balance 
and concentricity for efficient operation 
at 12,000 revolutions per minute. 

The modernizing of machine parts 
has resulted in the use of a great many 
die-castings in place of parts that have 
long been fabricated by other methods. 
A graphic example of this trend is a 
new coal stoker gear-case, here illus- 
trated. The original part weighed 32 
pounds. By redesigning it as a zinc- 
alloy die-casting, the weight was cut 
exactly in half; and yet the part is amply strong to 
meet a coal stoker’s rugged requirements. One of 
the most outstanding features of zinc-alloy die- 
castings is their exceptional economy; this advan- 
tage is becoming increasingly evident year by year. 
Through die-casting, the manufacturer has elimin- 
ated many machining operations. 

Many manufacturers have discovered that a con- 
sultation with a commercial die-caster while their 
new products are still on the drawing-board often 
results in exceptional economies. The mercury 
switch bracket for a stock market quotation ma- 
chine is an example of how the intelligent use of 
die-castings can eliminate a number of parts in an 
assembly and thereby materially reduce production 
costs. Close cooperation between the die-casting 
engineers and the manufacturer made it possible 
to use three zinc-alloy die-castings to replace eleven 
parts necessary in the superseded design. 

The automotive industry is still the largest con- 
Sumer of die-castings. Its engineers have rapidly 
adopted them for such parts as fuel pumps, car- 


[' is only a few years ago that die-castings be- 






Although the 
automotive trend is definitely toward “utilitarian” 
parts, the use of die-castings for decorative appli- 


buretors, and other applications. 


cations is by no means losing ground. Indications 
are that there will be a widespread use of die-cast 
radiator grilles on 1938 cars, and an increasing 





Stoker Gear-case—an Intricate Casting 


where Weight was Greatly Reduced 


demand for die-cast steering-wheel hubs for the 
new banjo type wheels. One popular make car 
this year uses fifty zinc-alloy die-castings having 
a total weight of 61 pounds. This total includes 
both ornamental and functional parts. 

Die-castings continue to find favor in all the 
major industries. It is of especial interest to note 
the rapidity with which they are saturating the 
radio and textile machine fields—two of the more 
recent to recognize the advantages of the die-cast- 
ing process. Already, in the textile group, we find 
such applications as bobbins, spinning drums, 
cams, levers, brackets, and gears. The forty-five 
dimensionally accurate zinc-alloy die-castings that 
form the mechanism of the Philco automatic tun- 
ing device are indicative of what may be expected 
in this direction in the realm of radio. 

Engineers who have become educated to die- 
castings in terms of clock cases, radiator orna- 
ments, and other decorative parts will do well to 
investigate the “utilitarian” trend in this rapidly 
growing industry. 
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Reducing Die Costs by 





IRST tried on an experimental basis about 
Ftv years ago, graphitic steel has now prac- 

tically replaced all other types of steel used 
for dies and punches in the plant of the Timken 
Roller Bearing Co., Canton, Ohio. This new type 
of steel contains approximately 1.50 per cent total 
carbon and around 1.00 per cent silicon, and in one 
form carries approximately 0.25 per cent molyb- 
denum. It can readily be forged to shape from the 
“as rolled” condition, but before machining to 
shape it must always be normalized and annealed; 
this precipitates part of the total carbon in the 
form of free graphite, uniformly distributed 
throughout the steel, and develops the spheroidized 
pearlitic structure so well suited to good machin- 
ing. Quenching develops a martensitic structure, 
the steel reacting in much the same manner as 
eutectoid tool steel. The resulting dies and punches 
show remarkable hardness and toughness, and are 
highly resistant to wear. 

For water-hardening uses, no molybdenum is 
added, this type of graphitic steel being known as 
“Graph-sil.” When special toughness is required 
or freedom from distortion is essential, the oil- 
hardening ‘“Graph-mo” is used. Both types of 
graphitic steel are produced by the Steel and Tube 
Division of the company. 

The chief function of the cage in a Timken bear- 
ing is to maintain the accurate spacing of the rolls, 


Fig. 1. Die and Punch Assembly for Blank- 
ing, Drawing and Punching Operation 


How the Timken Roller Bearing 

Co. has Decreased Costs by the 

Use of a Newly Developed Type 
of Steel for Dies 


and very close tolerances are required. This for- 
merly caused considerable difficulty in the cage 
room, as well as in the die department, for what 
might seem to be minor inaccuracies or slight im- 
perfections of finish in the cage as delivered to the 
assembly department proved to be the cause of 
“cage noise” when the bearing was sound-tested 
before shipment. As a result, a large stock of dies 
and punches had to be maintained, and the presses 
had to be shut down for die changes at the first 
sign of wear, pick-up, galling, scoring, or pitting. 
Also, a new die assembly had to be installed while 
the old parts were dressed. 

This naturally increased the cost both of the dies 
and of the finished product. The cost of machining 
and hardening the dies and punches also had to be 
taken into consideration when a new steel was sug- 
gested. On a single die, a 30 to 50 per cent saving 
in machining time may not seem very much, but 
when multiplied hundreds or thousands of times 
during the course of a year, it amounts to an im- 


Fig. 2. Die and Punch Assembly Employed 
in Performing the Cage-sizing Operation 
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Using Graphitic Steel 





By W. G. KIFER and PAUL ABEL 
The Timken Roller Bearing Co. 
and F. R. BONTE 
The Timken Steel and Tube Division 
Canton, Ohio 


posing sum. Graphitic steel can be machined prac- 
tically as easily as gray cast iron, which means 
approximately a 30 to 50 per cent saving in ma- 
chining time, as compared with the steel formerly 
used. Even greater is the saving that results from 
avoiding press shut-downs. The decrease in the 
number of dies and punches that must be kept in 
stock to assure continuous operation is also an im- 
portant item. 

Experience has shown in the Timken plant that 
graphitic-steel dies ordinarily last from two to ten 
times as long, before redressing, as the former dies. 
As it requires approximately forty-five minutes to 
change a die assembly in a press, it is safe to esti- 
mate a saving of from six to seven hours per run. 
With presses operating at from sixty to eighty 
strokes per minute, the difference in production 
time and cost is obvious. 

Six press operations are required to complete a 
pressed-steel cage for a Timken bearing. The 
operations are: (1) Blank, draw, and punch bot- 
tom; (2) size; (3) perforate; (4) “wing” or swage 
(coin) pockets to fit curvature and taper of rolls; 
(5) spread cage for bearing assembly; and (6) 
close in cage after assembly, with rolls in place. 


Fig. 3. Perforating Die for Stan- 
dard Type Timken Bearing Cage 


Fig. 1 illustrates the die and punch assembly for 
the first press operation. In it the blank is punched 
from strip steel, drawn as required, and the bottom 
hole punched out by a single stroke of the press. 
Cages up to 4 inches in diameter and 1 1/4 inches 
draw are made at the rate of eighty per minute 
with graphitic-steel dies. 

Formerly, scratches appeared on the blanking 
and drawing punch A when from 15,000 to 20,000 
pieces had been drawn. With a Graph-sil punch, 
from 50,000 to 70,000 pieces can be made before 
the first scratches appear, and when Graph-mo is 
used, the runs increase to from 90,000 to 110,000 
pieces before regrinding. Equally good results are 
obtained with the bottom-hole punch B. The knock- 
out sleeve C is not subjected to severe service, but 
it can be machined in considerably less time when 
made from graphitic steel. The inside diameter 
forming dies D last from three to five times as long 
when made from this steel. The pressure ring, 
when made from conventional die steel, gave some 
trouble because of scratches developing on the top 
face. This was overcome by using Graph-sil for 
this part of the assembly. 

The second or “sizing” operation sizes the cage 
to diameter and length. A typical assembly for this 
operation is shown in Fig. 2. The diameter of cages 
after this operation must not vary more than from 
0.005 to 0.010 inch, according to the size of the 
cage, and the top and bottom must be parallel to 
within from 0.004 to 0.006 inch. In the sizing op- 
eration, the punch A irons the side wall of the cage 
against the face of the die C, while the sleeve B 


Fig. 4. Die and Punch Set for Perforating 


the Flat Cages for Thrust Type Bearings 
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finishes the top of the cage, backed up by the part 
D. The die C must be very hard, yet tough enough 
to stand up under repeated severe shock. 

The die in this assembly is subjected to extreme- 
ly severe service. The press is operated at from 
eighty to ninety strokes per minute. In the past, 
the problem was to obtain a die that could be hard- 
ened sufficiently to avoid scratching and scoring, 
and yet remain tough enough to withstand the re- 
peated shock of continuous high-speed press opera- 
tion. When the former dies were hardened to 55-57 
Rockwell C they did not scratch, but cracked. If 
they were held to 45-50 Rockwell C, they stood up 
under the shock load, but wore rapidly and were 
subject to scoring. As a result, with such dies a 
run of from 5000 to 10,000 pieces per die, before 
regrinding, was considered satisfactory. 

The first Graph-sil die tried out on this operation 
produced 200,000 pieces before it was taken out of 
service; another, 309,000 pieces. The average life 
before redressing is 75,000 to 110,000 pieces. The 
graphitic-steel punches A last about three times as 
long as the former punches, while the knock-out 
sleeves D run from four to six times as long. 

Ordinarily from 50,000 to 100,000 pieces are run 
on an order. When the old type steel dies were 
used, seven or eight die changes, each requiring 
thirty to forty-five minutes, were necessary. Now 
the entire order is run with a single set-up. For- 
merly ten to twelve dies had to be carried in stock; 
now only two to four dies are kept on hand. Previ- 
ously, one grinder was kept busy eight hours a day 
dressing sizing dies; now the grinding time has 
been reduced to one eight-hour day for every five 
or six days’ operation of the press room. Thus for 
each size of sizing die being used, there is a direct 
saving in press time of approximately five to six 
hours per order, plus a saving of from thirty-five 
to forty man-hours and an equal number of ma- 
chine-hours in dressing operations each week. 

The perforating of the bearing cages is done by 
a patented arrangement consisting of a series of 


movable punches which are expanded into a sta- 
tionary die by a tapered center pin. The different 
parts must be held to very close tolerances, to 
assure uniformity in the finished product. Fig. 5 
illustrates the assembly. The die C is of two-piece 
construction, the bottom half, as shown in Fig. 3, 
being slotted to form the cage pockets, and the top 
half bolted on and acting to close the tops of the 
pockets. This die must be very accurately machined 
and ground, as the spacing, as well as the length 
of the pockets, depends upon it. These factors, in 
turn, are essential to the proper operation and life 
of the finished roller bearing. 

Prior to the development of graphitic steel, con- 
siderable difficulty was experienced in getting cen- 
ter pins A that were hard enough to resist wear 
and at the same time tough enough to stand up 
under high-speed press operation. When Graph-mo 
was applied to this part, the center-pin life was 
more than doubled, these new pins turning out ap- 
proximately 80,000 pieces before regrinding, as 
against 35,000 pieces previously. In the case of the 
die C, which is the most intricate die made in the 
Timken plant, the machining time was reduced 35 
per cent, due to the free machining and grinding 
properties of graphitic steel. 

At the same time, the working life of the die was 
increased approximately 55 per cent, an average 
run before regrinding being 70,000 pieces as against 
from 40,000 to 50,000 pieces. Here, again, a sav- 
ing of at least 45 minutes is made for each of the 
former changes during what is now a single run. 
Graph-mo perforating punches B likewise last 
nearly twice as long. Most important, however, is 
the improvement in quality of the product from 
this operation. Fig. 4 shows a die and punch made 
out of Graph-mo and used for perforating the flat 
cages for thrust type bearings. 

Fig. 6 shows the “winging” or swaging die and 
punch assembly used for coining the bridges of the 
perforated cage to conform to the contour of the 
tapered rolls in the bearing. Great care must be 
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Fig. 5. Multiple Perforating Die and Punch Assembly 


Fig. 6. Multiple “Winging” Die Assembly 
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taken in designing the parts 
of this assembly to provide 
for the stretch that occurs 
when the metal in the 
bridges is displaced, and a 
high degree of accuracy 
must be maintained in the 
dies and punches at all 
times. Any pick-up, galling, 
scratching, or uneven wear 
on either the center pin or 
punches will affect the ac- 
curacy of the operation. 
Hence it is essential that 
these parts be hard, yet 
tough. 

When conventional die 
steel was used for parts C 
and D, from 10,000 to 15,000 
cages could be coined before 
the punches had to be 
stoned. At the same time, 
the center pin had to be re- 
moved for grinding, as con- 
siderable galling had usual- 
ly occurred. Now, both the 
punches and the pin are made from Graph-mo, the 
punches having a minimum hardness of 63 Rock- 
well C, which is two or three points higher than 
could formerly be used successfully, and the pin 69 
Rockwell C. Records show that the whole assem- 
bly—die, knock-out, punches, and center pin—can 
safely be used to coin or “wing” 40,000 cages, on 
an average, before the punch faces need honing. 
Even then, no scratching or galling is apparent, the 
wear being slight and uniform. Another factor that 
has been particularly noticeable since using graph- 
itic steel in this assembly is the increased percent- 
age of perfect cages. Formerly, as soon as the first 
signs of wear or pitting appeared on the punches 
or die, difficulty was experienced with the cage 
sticking and long and short pockets developing, 
causing rejection of the cages. This trouble has 
been eliminated by the change in steel. 

The die A, Fig. 6, is slotted, as shown in Fig. 7, 
to allow the punches to protrude through the cage 
slots, the metal in the cage bridges being swaged 
against the thin fins between the slots in the die. 
Considerable difficulty was formerly experienced in 
hardening these dies, and breakage in service was 
frequent, a life of 20,000 pieces being considered 
satisfactory. Since Graph-sil has been used, a life 
of 40,000 pieces before regrinding is expected, with 
practically no breakage. 

The thin edge of the knock-out punch B likewise 
gave trouble in hardening, and breakage was fre- 
quent, as a minimum hardness of 61 Rockwell C 
was necessary. No difficulty has been experienced 
since graphitic steel has been used in securing the 
desired hardness, and the life before regrinding 
has been doubled. 

In the process of assembly of the cone, cage, and 
rolls, it is necessary that the cage be opened or 
stretched slightly. This is done on a die similar to 





Fig. 7. Winging Die and Punches 

for Swaging or Coining Cage Slots 

to Conform to the Contour of the 
Tapered Rolls 
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the winging die described. 
Here, however, the bridges 
between the slots are not 
backed up, but are allowed 
to stretch. This is not hard 
on either the dies or the 
punches, but smoother op- 
eration and longer intervals 
between die changes have 
justified making the spread- 
ing die assemblies of graph- 
itic steel. 

After the rolls and the 
cage have been assembled 
around the bearing cone, 
the cage must be closed to 
maintain the accurate spa- 
seal cing of the rolls during op- 

eration of the bearing. This 
is effected by squeezing 
the assembly in a closing- 
in die, the cage being 
pressed in by a punch 
against a slotted die which 
is ground to the correct 
cage angle on the fins that 
back up the bridges on the cage. Here, again, 
punch and die life has been raised from approxi- 
mately 25,000 pieces to from 45,000 to 50,000 pieces 
before redressing is necessary—in other words, 
the tool life has been practically doubled. 

Every die or punch made from graphitic steel 
has shown from two to four times the life of the 
same part made from the steels formerly used. In 
many instances, as, for example, in the sizing die 
previously mentioned, from ten to thirty times the 
life has been secured. In one case, one of the dies 
formerly used, when examined after it had sized 
10,000 pieces, was not found to be in anywhere 
nearly as good condition as a graphitic-steel die 
that had sized 309,000 pieces. Increased die 
and punch life alone was enough to justify the 
change, but combined with that, was the lower cost 
of the steel and the decrease in machining time, 
which amounts to nearly 50 per cent, when all sizes 
of dies and punches are considered. A reduction 
of 80 per cent in die-dressing time is also effected. 
About the same decrease in finished die stock which 
must be available at all times likewise contributes 
to the saving. 

To all of these savings must be added the saving 
in production time gained by the ability of the 
graphitic-steel dies and punches to stand up under 
high-speed heavy-duty service without requiring 
polishing or regrinding during a normal production 
run; and finally, the greater accuracy and improved 
appearance of the finished parts, which cannot be 
estimated in dollars or cents, or machine- or man- 
hours, must be taken into consideration. These 
factors have all played their part in increasing the 
efficiency of manufacturing operations involved in 
the production of Timken bearing cages, and im- 
proving the appearance and quality of the finished 
product. 
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Choosing the Right Hot-Work Steels 





forging equipment, special consideration must 

be given to the resistance of the steel to heat, 
abrasion, and pressure. It is not possible to select 
a hot-work steel that will possess maximum ability 
to meet all of these service conditions. In one case, 
it will be necessary to select a steel having maxi- 
mum resistance to heat and to abrasion. In another 
case, the ability to withstand pressure, shock, and 
fatigue will be the governing factor. 

The operating temperature of dies is of the 
utmost importance, because high temperatures, 
through their drawing effect, break down the 
resistance of die steels to abrasion and to “sink- 
ing.” The tungsten (or molybdenum) steels, which 
will be described in detail later, offer the best 
resistance to high temperature. Dies can be main- 
tained at a fairly even temperature by providing 
a large flow of liquid coolant, usually water. The 
application of a small stream of water may cause 
localized cooling and heat checking. Long slender 
punches have a tendency to warp when inadequate 
coolant is used. An air blast is a safer, although 
more expensive, method of removing scale and 
reducing heat. 

The effect of abrasion on die life approaches that 
of heat. In the latest high-speed presses and forg- 
ing machines, abrasion surpasses heat in its effect 
on die life, since the dies of these fast machines 
do not operate at the high temperatures encoun- 
tered with the slower machines. Abrasion is prac- 
tically the limiting factor on die life when pro- 
ducing forgings to close tolerances. Tungsten steels, 


[* the selection of die steels for use in modern 
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Table |. Analyses of Tungsten Steels Suitable 
for Hot-Work Dies 





Type 


o Silicon 
Steel 


Carbon Tungsten Chromium Vanadium 


A 0.40—0.60 
B 0.25-0.50 
( 0.35-0.45 
D 0.25—-0.45 
E 0.30-0.45 
F 0.50-0.60 


0.00—-1.20 eee 
OBO=O.80 | ccrcscces 
0.00-0.20 
0.20-0.40 
0.20—-0.40 
0.15—0.25 


17.00—-19.00 
12.00-16.00 
10.00-12.00 
8.00—-10.00 
4.00— 6.00 
2.00— 3.00 


3.00—4.25 | 
2.00—3.00 | 
I1.00—2.00 
2.50—-3.50 
5.00—6.00 
I1.00—2.00 


0.80—-1.20 








in addition to offering resistance to high tempera- 
tures, resist abrasion to a high degree. Lubricants, 
such as heavy oil or oil mixed with graphite, are 
often used to reduce abrasive action. 

The dies of hand-fed machines must be made 
large enough to withstand bursting pressures. This 
is not always easy, because the die space may be 
limited by a number of preceding operations. Pres- 
sures encountered on automatic machines introduce 
the problem of fatigue. For this type of work, it 
is necessary to use a die steel that will offer the 
best resistance to repeated stresses, such as the 
chromium steels to be described later. 

On a new forging job, it is general practice to 
first make experimental dies from a low-priced 
steel, such as the chrome-nickel-molybdenum steel 
used for die-blocks. Dies made from this material 
can be readily machined in the heat-treated condi- 
tion. In developing the dies, care should be exer- 
cised to avoid a design that will cause excessive 
pressures to be built up in any one step of the oper- 
ation. It is better to add another step than to de- 


Fig. 1. Forging Ma- 
chine Dies for a 
Deep Piercing Job, 
which is Performed 
in Seven Steps 
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Table 2. Analyses of Chromium Steels that Meet 
Certain ecennnennian of Hot-Work Dies 





| “Type , 

Carbon ; Chromium | Vanadium Molyb- Silicon Nickel 

ana denum | 
A '0.75-1.00 3.00—-4.50|. teeee|e rt rere 
B '0.50-0.70|3.50-4.00 |0.75— 1.00 | 9.3§-0.50). pluahaswsad 
( |0.35-0-45 4.50-5.50 0.30-0. 50) 1.00—1.50 0.90- fi "20 hia ae elle 
D (0.35-0.45 2.00-2.50|... a ey eRe, Paeieiaes + |2.25- 3.00 








velop a die that will constanly break under oper- 
ating conditions. 

With piercing work, it is essential that the dies 
be so designed that the forging will be merely 
opened by the piercing tool and made to lie against 
the wall of the die. If the die space is filled before 
the forging stroke is completed, the metal will be 
extruded back toward the face of the die and over 
the punch. This extruding action will cause need- 
less abrasion and excessive pressure on the die and 
punch. A final check on die design followed by 
many shops is to cut a cross-section of the forging 
after each progressive step of the operation and 
etch the specimens to determine if the direction of 
the flow lines is correct. 

When the shape of the dies has been definitely 
determined, the next problem is that of choosing 
the right type of hot-work steel. No simple rule 
can be laid down for selecting a steel that will best 
meet the problems of a particular job. A thorough 
analysis of the job is the only sound basis for an 
intelligent solution of the problem. 

Hot-work steels may be classified broadly as the 





Fig. 2. Dies for 
Forming and Pier- 
cing a Forging 10 
Inches in Diameter 
by 9 Inches Long 


tungsten (or molybdenum) type and the chromium 
type. The accepted usage of the term “hot-work 
steels,” covers all steels used in manufacturing 
dies, shears, punches, etc., for use in forging ma- 
chines, presses, hot trimmers, etc. The hot-work- 
ing of metal is also performed extensively under 
forging hammers equipped with die-blocks made 
of chromium-nickel-molybdenum steel, but this 
phase of hot-working is not being considered in 
the present article. 

Tungsten steels offer the best resistance to heat 
and abrasion in the applications being considered. 
Molybdenum possesses heat-resisting properties 
similar to tungsten, and is sometimes used in 
analyses in place of tungsten in quantities equal 
to about one-half the tungsten content. Tungsten 
is an expensive element, but on jobs where dies 
operate at high temperatures, tungsten steels prove 
the most economical. Chromium is next to tungsten 
and molybdenum in heat-resisting qualities. Chro- 
mium steels are used largely in automatic hot- 
working machines where resistance to repeated 
impact and to heat are important. 

The tables here presented give the analyses for 
tungsten and chromium steels with broad limits. 
The compositions suggested are modified by steel 
makers to meet specific applications. 

Dies of hot-work steel for a typical deep piercing 
job performed in a forging machine are shown in 
Fig. 1, together with pieces of work after the suc- 
cessive steps of the operation, there being a total 
of seven steps. Accurate tool alignment and the 
ability of die steels to withstand heat and abrasion 
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make this job possible. Gripper-die inserts made 
from tungsten steel of grades D or E will give long 
life on such a job. The small trimmer inserts will 
give maximum production if made from Type A 
tungsten steel. The first upset header will give 
satisfactory results if made from a plain carbon 
tool steel. The piercing tools should also be made 
of tungsten steel for maximum production, Type D 
being generally used for piercing tools. 

The large forging produced with the dies shown 
in Fig. 2 illustrates the power of modern forging 
machines, this forging being 10 inches in diameter. 
The hole punched in the final step of the operation 
is 2 1/8 inches in diameter by 8 7/8 inches long. 
The sliding gripper insert of this die should be 
made from a steel that offers high resistance to 
both abrasion and heat, and so tungsten steel of 
either Type C or D should be used. The small 


necking inserts will give best results if made from 
Type A tungsten steel, while a chromium steel will 
be satisfactory for the large gripper blocks. 


The first upset cone tool should be made from 
either Type F tungsten steel or Type D chromium 
steel, and the second and third upsetting headers 
should be made from the same steels. The small 
insert in the second-operation heading tool should 
preferably be made from Type A tungsten steel, 
and the final piercing tool should be of Type D 
tungsten steel. 

In the selection of hot-work steels for forging 
jobs, designers should not hesitate to draw upon 
the experience of the steel manufacturer. It may 
be that a problem solved years ago may have a 
bearing on today’s problem. For example, twenty- 
five years ago, the Crucible Steel Co. conducted a 
test on gripper dies in the bolt shop of one of the 
largest railroads. A set of dies made from Peerless 
A steel produced over 1,000,000 bolts with one 
dressing of the four die grooves. While this was 
one of the earliest applications of tungsten hot- 
work steels, the record is an outstanding one, even 
when judged by present-day standards. 


New Uses for Nickel Steels and Cast Irons 


HE rapid increase in the use of nickel alloy 
steels during the past year is evidenced by the 
ever growing trend toward light weight design in 
engineering structures through the use of steels of 
higher strength and toughness than ordinary car- 
bon steels. In the transportation industries, this 
swing toward reduction of useless dead weight has 
obvious economic advantages. In addition to the 
use of stainless steels in locomotive and passenger 
car equipment, the railroads have been steadily in- 
creasing the use of high-strength cast nickel steels 
for bolsters and side frames. The high-strength 
structural nickel-copper steels are finding wide use 
in hopper car bodies, where their resistance to 
atmospheric corrosion 
proves an additional ad- 
vantage. These steels lend 
themselves readily to fab- 
rication and are easily 
welded; hence their wide- 
spread adoption in such 
applications as the clam- 
shell buckets of dredges 
and conveyors, gasoline 


Testing Nickel-molybdenum 
Steel Wrenches in a Torsion 
Machine. A _ Heat-treated 
Steel Rod is Gripped in the 
Weighing Member of the Ma- 
chine and the Wrench Placed 
Over the Hexagonal Head. 
Torsion is Applied Manually 
by Means of the Heavy Pipe 
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truck tanks, railroad box-car sides, and the roof 
and frame construction of Diesel-electric loco- 
motives. 

In heavy engineering structures, the advantages 
to be gained from the use of high-strength struc- 
tural steels are such that many of the present 
bridges could not be designed safely without them. 
One of the outstanding examples of modern bridge 
construction is the San Francisco-Oakland Bay 
bridge, which contains 3680 tons of 3 1/2 per cent 
nickel steel in the form of anchor plates and struc- 
tural shapes. The use of this steel resulted in 
lighter members, with a consequent reduction in 
dead load and earthquake stresses. With material 

of less strength, each mem- 
ber would have required 
either greater depth or 
thicker material. 

Hand tools have also re- 
flected the trend toward 
reduction in weight. There 
have recently been placed 
on the market _ box 
wrenches of nickel- 


and the Load Recorded by 
the Machine. When Bolts 
are Used Instead of the 
Steel Rods, the Bolt Heads 
are Twisted off without the 
Wrenches Showing the Slight- 
est Sign of Deformation from 
in Either 
the Shanks 


Excessive Stress 
the Jaws or 


















molybdenum steel, considerably lighter in design 
than those of plain carbon steel and yet possessing 
vreater strength. The chief advantage of their 
light design lies in the reduced clearance at the 
iaws, which permits the use of these wrenches on 
bolts in closely confined locations. Wrenches for 
fire-fighting equipment are now being made of 
3 1/2 per cent nickel steel, mainly because of the 
ability of this steel to retain its strength in sub- 
zero weather. An interesting pneumatic chisel 
steel development has been the use of a tool-steel 
bit welded to a carburized 5 per cent nickel steel 
shank, in order to avoid failures by fatigue. These 
chisels are employed in ripping up street pave- 
ments, and have considerably reduced the amount 
of breakage in the shanks formerly used. 

Broader interest has recently developed in car- 
burized nickel steels for tire chains. The new car- 
burized nickel and nickel-chromium steels are re- 
ported to have twice the life of standard material 
and, because of better toughness, wear much thin- 
ner before breaking. 

One of the significant developments of the year 
has been the fabrication of the “Sea Bird,” a four- 
passenger cabin amphibian plane, by Fleetwings, 
Inc., utilizing for the hull chromium-nickel stain- 
less steel joined by the “shot-weld” process. The 
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elimination of rivets has considerably reduced slip- 
stream resistance; the use of high-strength stain- 
less steel has permitted a lighter but stronger 
structure than is possible with other materials. 

The past year has seen an increasing tendency 
to use nickel-molybdenum cast iron of the high-test 
type for crankshafts on Diesel engines of marine, 
tractor, and small stationary types. These nickel- 
molybdenum irons have tensile strengths of over 
50,000 pounds per square inch. By redesigning the 
crankshaft with cored bearings and pins, appre- 
ciable weight reductions have been effected. With 
cast iron no restriction is necessary on the size and 
position of the counterweights. The wear resistance 
of these irons on the bearing surfaces is reported 
to be excellent, and the inherently high damping 
capacity of cast iron avoids the build-up of vibra- 
tory stresses and reduces notch sensitivity, thus 
minimizing the danger of failure by fatigue. 

Nickel-chromium cast iron of the Ni-Hard type, 
which presents an extremely hard, abrasion- 
resistant material in the cast condition, is finding 
increasing application in rolls, particularly for 
cold-rolling ferrous and non-ferrous sheet and 
strip. A scleroscope hardness in excess of 85 is 
generally used, and rolls as hard as 92 to 95 Shore 
have given satisfactory service. 


A High-Speed Threading Job 


HE accompanying illustration shows the 

threading of a small screw at a very rapid rate 
on a No. 00 Brown & Sharpe automatic screw ma- 
chine, using 00 H&G insert-chaser die-heads, 
made by the Eastern Machine Screw Corporation, 
New Haven, Conn. The piece being threaded is a 
No. 10-32 screw, 5/8 inch long. It is threaded for 
its entire length. The material is cold-rolled steel. 
The threading speed with the present die-head is 










Producing One Thous- 
and Threaded Pieces an 
Hour on a Brown and 
Sharpe No. 00 Automatic 
Screw Machine, Using a 
No. 00 H & G Insert- 
chaser Die-head 


2750 revolutions per minute. Previous to the use 
of this die-head, a threading speed of 927 revolu- 
tions per minute was used. The production is 1000 
pieces per hour, and the number of pieces threaded 
before grinding the insert chasers varies from 
50,000 to 100,000. The number of pieces threaded 
before grinding the chasers on the set-up previous- 
ly used was approximately 3000—a very marked 
difference in comparison with present performance. 
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Production Heat-1 reatment 





Fig. 1. Charging Ends of Two Gas-fired 
Hardening, Quenching, and Drawing Units, 
through which Work Moves Continuously 


ate continuously and are designed to elim- 

inate the human equation factor are em- 
ployed in the heat-treating plant of the Chevrolet 
Motor Co., Detroit, Mich. These gas-heated ma- 
chines maintain even temperatures automatically, 
regardless of fluctuations in the volume of work. 
The ratio of air for combustion in relation to the 
furnace atmospheres required is maintained me- 
chanically. Such furnaces are frequently zoned to 
obtain various temperature gradients or cycles. 
Efficient operation is obtained by using furnaces of 
the correct length for the work handled and by 
properly adjusting the speeds of the work con- 
veyors. 

The heat-treating section of the gear and axle 
division has about fifty gas-fired automatic heating 
furnaces. These furnaces are of all types, includ- 
ing the production units already mentioned. Con- 
struction in each case is of suitably insulated brick, 
with refractory linings and sheet-steel cases. All 
of the furnaces are controlled by recording pyrom- 
eters located in two central control rooms. Approx- 
imately twenty different parts are heat-treated in 
this division. 

A wide variety of heat-treating operations is car- 
ried on, including normalizing, carburizing, hard- 
ening, quenching, and drawing. The units for hard- 
ening, quenching, and drawing have been so sim- 
plified that a single operator handles an entire unit, 


(Fe automatic heating machines that oper- 
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Hardening, Drawing, 
Normalizing, Carburiz- 
ing and Casehardening 
Operations are Per- 
formed in Gas-Fired 
Furnaces Provided with 
Automatic Temperature 
Controls and Efficient 
Work-Handling Means 


consisting of two conveyor-equipped furnaces in 
tandem, with quenching tanks and conveyors be- 
tween them. The charging ends of two of these 
units are shown in Fig. 1. The operator puts the 
work, consisting mostly of connecting-rods and 
connecting-rod caps, on the conveyor of the first 
furnace and the completely treated parts are auto- 
matically delivered to tote boxes placed at the out- 
let of the second furnace. This unit handles 300 
pounds of work an hour. 


Hardening Furnace with Apron Type 
Conveyor 


The hardening furnace has an apron type con- 
veyor suspended between sprockets located at each 
end. The movement of this conveyor is intermit- 
tent, and is accomplished by a ratchet and drag 
pawl on each sprocket. Both pawls are operated by 
arm-and-link mechanisms and are synchronized 
to divide the load. The furnace is 6 feet square 
and 25 feet long, and is heated by eighteen gas 
burners, nine on each side. The heating chamber 
of the furnace is divided into three different zones 
by apportioning the gas burners among three auto- 
matic temperature controls, which actuate as many 
motor-operated valves in the fuel supply lines lead- 
ing to the three groups of burners. 

The discharge end of the furnace is closed, and 
the hot work drops through an air-tight chute into 
an oil quench. A flight type conveyor moves it up 
and out of the quench and drops it on the apron 
type conveyor of the drawing furnace. This fur- 
nace is similar to the hardening furnace, except 
that it is 30 feet long and is heated by fourteen gas 
burners, seven to a side. These are zoned and con- 
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trolled as previously described. The back end of 
this furnace is also closed, the work moving out of 
a small opening and dropping off the conveyor on 
a flight type conveyor which discharges it into tote 


boxes. There are several other similar units hav- 
ing minor changes in construction and operation. 


Automatic Normalizing Furnaces 


The normalizing furnaces, of which there are 
several, are automatic and continuous in operation. 
Most of these are of the pusher type. The work, 
loaded on trays, rides through the machine on roller 
conveyors consisting of a series of disks set be- 
tween parallel rails. This assembly forms a fur- 
nace hearth extending from the charging to the dis- 
charging end. Usually there are eight lines of these 
assemblies. One typical normalizing furnace, shown 
in Fig. 2, is 35 feet long and is divided into one hot 
zone and two cooling zones, 20 feet, 10 feet, and 5 
feet in length, respectively. The height of the first 
zone is 6 feet, while that of the other zones is 
somewhat less. All the zones are 8 feet wide. 

The gas burners, twenty-four in all, are concen- 
trated in the first or hot zone, twelve on each side. 
These burners fire both above and below the work. 
They are of the low-pressure injector type, pres- 
sure air inspirating gas that has been passed 
through a zero governor. The burners are mani- 
folded in two groups and are equipped with auto- 
matic temperature controllers which actuate 
motor-operated valves in each of the air manifolds. 

Among the twenty-odd parts that are 
heat-treated, there are ring gears, ring- 
gear pinions, king pins, cross-pins, 
shaft liners and spacers, front-wheel 
support arms, differential spiders, gears 
and pinions, etc. All of these parts are 
carburized. The standard car and truck 
ring gears and the truck pinion are of 
SA E-2315 steel. The car ring gear 
has an outside diameter of 8 1/2 inches 
and is 15/16 inch thick, while the truck 
ring gear has an outside diameter of 
12 3/8 inches and is 1 1/16 inches thick. 
The normalizing is done at 1650 degrees 
F., the work remaining in the furnace 
five hours—three hours in the hot zone 
and two hours in the cooling zone. It is 
discharged at a temperature of 800 to 
850 degrees F. and allowed to cool in the 
air. This produces the best grain struc- 
ture for economic machining, which is 
about 30 per cent lamella pearlite, with 
the balance ferrite and sorbite. 

After being machined, the parts are 
packed in boxes with a carburizing com- 








pound and carburized at 1600 to 1650 degrees F. 
A case depth of 0.043 to 0.048 inch is obtained on 
the smaller ring gear in nine hours, while it re- 
quires from twelve to fifteen hours to produce a 
case depth of 0.055 to 0.065 inch on the larger gear. 
These gears are heated in automatic three-zone 
furnaces and are quenched in oil direct from the 
carburizing pots. This partially refines the case 
to a martensitic structure, while the core is mostly 
pearlite. Both gears are reheated to 1330 degrees 
F’., the smaller for one hour and the larger for two 
hours, after which they are quenched in oil for the 
second time. This completes the case refinement, 
which now consists mostly of martensite, with a 
slight percentage of troostite and austenite. Draw- 
ing the temper at 300 degrees F. leaves the gears 
with a file-hard surface and a core hardness of 3.9 
to 4.2 Brinell. 

The standard pinion is forged from S A E-4815 
steel, and is normalized at 1725 degrees F. for three 
hours, and then allowed to cool for three hours. It 
is 1 1/2 inches in diameter in the larger section. 
In this case, there are twin furnaces, and the pinion 
is soaked at the temperature stated in the first fur- 
nace and is then transferred to the second furnace 
while at a temperature of 1350 degrees F. The sec- 
ond furnace is not really a furnace, as it has no 
burners. The work is allowed to cool gradually in 
the latter compartment to 950 to 1000 degrees F., 
when it is discharged into tote boxes for further 
cooling and handling. Both the furnace and the 
cooling chamber are of the pusher type, and the 





Fig. 2. Automatic Normalizing Furnace for 
Continuous Operation 
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heating and cooling cycles are controlled by a time- 
clock. This provides the correct grain structure for 
working, which is 30 per cent pearlite, with the 
balance ferrite and sorbite. 

The work is carburized to a depth of 0.050 to 
0.055 inch in eleven hours in a three-zone furnace. 
The temperatures are as follows: First zone, 1600 
to 1650 degrees F.; second zone, 1725 degrees F.; 
and third zone, 1675 degrees F. Quenching in oil 
at 1600 degrees F. produces a martensitic grain 
structure in the case to a depth of 0.017 to 0.020 
inch, and a core that is mostly pearlite. A reheat 
of 1420 degrees F. for fifty-seven minutes, together 
with a second oil quench, changes the entire case 
to martensite, with small percentages of troostite 
and austenite. Quenching strains are relieved by 
drawing at 300 degrees F. for thirty minutes. The 
surface is then file-hard and the core has a Brinell 
hardness of 3.6 to 4.0. 

While this does not represent the best possible 
heat-treatment, it has been found to serve all prac- 
tical purposes and is much more economical. The 
martensite and pearlite in the case and core, re- 
spectively, are coarse. The following procedure 
will serve to produce a fine grain in these struc- 
tures: 

1. Carburize as described, but cool in the car- 
burizing pot. 

2. Reheat to 1550 degrees F. and quench in oil 
for core refinement. 

3. Reheat to 1420 degrees F. and quench in oil 
for case refinement. 


4. Draw at 300 degrees F. to relieve quenching 
strains. 


Selective Carburizing Methods 


Selective carburizing is necessary on the front- 
wheel support arm shaft lever, which is forged 
from S A E-4615 steel and is not normalized. Case- 
hardness is desired on only the two small segments 
for bearing cams and the inside diameter of a small 
boss. The entire part is copper-plated, and the plate 
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Fig. 3. Row of Gas- 
fired Carburizing Fur- 
naces of the Pusher 
Type which are En- 
tirely Automatic in 
Operation 


is later machined from the three spots that are to 
be casehardened. A case depth of 0.050 to 0.055 
inch is produced by carburizing at 1700 degrees F. 
for eleven hours and quenching at 1600 degrees F. 
in oil. Grain structures similar to those described 
are produced. After heating at 1420 degrees F. 
for an hour, this part is again quenched in oil, and 
then drawn at 300 to 325 degrees F. for forty-five 
minutes. The grain structures are then similar to 
those described. -The carburized portions are next 
machined, leaving a case depth of 0.025 to 0.035 
inch. The surface hardness is 70 scleroscope, and 
the core hardness 3.8 to 4.2 Brinell. 

The carburizing furnaces, seven in a row, as 
shown in Fig. 3, are 45 feet long and 12 feet wide. 
Each is provided with four pairs of roller tracks 
which accommodate four lines of carburizing pots. 
These are pushed by a mechanical pusher at one 
end and are pulled manually from the furnace into 
transfer cars at the other end. These cars are of 
structural steel, 2 by 4 feet, and have a grid which 
occupies one-half the top. The cars operate on a 
track, as does a steel box below. After the hot 
carburizing pots have been transferred to the cars 
by a hoist suspended from an overhead rail, they 
are upset, as shown in Fig. 4, the carburizing com- 
pound falling through the grid into the box. The 
pots are then transferred to a gravity roller con- 
veyor parallel to the furnace and returned for re- 
charging. 

Another operator rakes the carburized parts into 
a quenching tank, 2 by 3 by 8 feet. Located at an 
angle in this tank is a revolving perforated steel 
cylinder, with helical flanges bolted to the inside 
surfaces. This carries the parts up and out of the 
quench. The carburizing furnace has twelve gas 
burners, six on each side, which are manifolded 
into three groups representing three temperature 
zones. These burners use pressure air to inspirate 
gas at atmospheric pressure. Each group has an 
automatic temperature controller which actuates 4 
motor-operated valve in the air line. Air is sup- 






















Fig. 4. Hot Work and 
Carburizing Mater- 
ial being Dumped on 
a Grid at Discharge 
End of Normalizing 
Furnace 


plied to all of the furnaces in this division by a 
compressor. Another type of furnace in this group 
has thirty-four gas burners, some of which fire 
against the roof and some under-fire the work. 

Ring gears are brought from the machining di- 
vision on trucks having sides which slope like a 
roof, as shown at A, Fig. 3. These sloping sides 
are studded with spindles on which the gears are 
hung. The gears are moved up beside the roller 
conveyor on which the carburizing pots are re- 
turned to the charging end of the furnace, and 
packed in the carburizing compound. The pots are 
then rolled to the end of the conveyor where they 
are grabbed by tongs suspended from a hoist which 
rides on an overhead rail extending across the front 
of the entire group of furnaces. The rails of these 
furnaces, as shown in Fig. 3, extend out about 4 
feet and serve as loading platforms, on which the 
charged pots are dropped. The arms of the pushers 
engage the pots at this point and push them into 
the furnaces. Each furnace has four pushers, and 
the doors rise automatically when one or more of 
them are in operation. 


Casehardening Equipment 


For skin-hardening, or casehardening, there are 
four cyanide pots, each placed in a furnace 4 by 5 
by 3 feet high with four gas burners, two at each 
end. These are the same type burners as already 
described, and all four are supplied with fuel by a 
single manifold. An automatic temperature control 
is provided. The cyanide pots are set in two par- 
allel rows with three quenching tanks as a center 
row. Close by is another group of six circular 
cyanide pots. The master differential pinion, forged 
from S A E-6310 steel, is not normalized. However, 
it is heated in cyanide at 1550 degrees F. for 
twenty minutes and then quenched in oil. Drawing 
it at 365 degrees F. for forty minutes to one hour 
leaves it file-hard and with a case depth of 0.002 
to 0.003 inch. The grain structure is martensite 
and austenite, with more of the former than of the 
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latter and with a slight percentage of troostite, 
which does not appear in the case. 

The small differential spiders, of S A E-1025 
steel, are carburized in three gas carburizers. Each 
carburizer is 6 feet long and 4 feet in diameter, 
and contains a rotating retort 18 inches in diam- 
eter, heated by two rows of gas burners. Gas is 
forced through the retort and the work acquires a 
(.045-inch case by heating at 1700 degrees F. fvem 
four to four and one-half hours. [ 


Automatic Hardening, Quenching, and 
Drawing Equipment for Axles 


Axle hardening, quenching, and drawing are ac- 
complished by fully automatic equipment. The low- 
temperature furnace for this work is located on top 
of the high-heat furnace. Waste heat from the 
lower furnace is utilized to heat the upper furnace. 
Work is suspended from alloy beams, seven axles 
to a beam. The beams are pushed through the fur- 
naces on rails located in the upper part of each 
furnace. The work is transported from one fur- 
nace to the other and through the quench by six 
loop-chain elevators and transfers, with six in- 
dividual motor drives. There are two more motors 
for the pushers. All eight motors are accurately 
synchronized for a progressive cycle of operation 
by means of a time-clock, master control, relays, 
etc. The axles are quenched in oil at 1550 degrees 
F. and drawn at 980 degrees F. 

The lower furnace is 40 feet long, and the uppe1 
furnace overhangs it by a foot or two at each end. 
Both furnaces are 9 feet wide and their combined 
height is 15 feet. The hardening furnace is heated 
by twenty gas burners to a side, and fire from the 
front. The hot products of combustion are dis- 
charged through vertical flues in the side walls of 
both furnaces, heating the upper furnace on their 
way to the stack. A separate gas-fired heater fur- 
nishes the balance of the heat in the form of con- 
vected heat. Both furnaces are equipped with auto- 
matic temperature controls. 
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Progress in Plastics 


N reviewing recent developments in the synthetic 
| plastic fields, the Bakelite Corporation, New York 

City, calls attention to several new plastic ma- 
terials and their application. First, there has been 
a rounding out of the line of impact-resistant mold- 
ing materials available. These developments have 
been referred to from time to time in MACHINERY. 
In addition, there are the Bakelite molding blanks 
which are employed where it is necessary to re- 
inforce molded parts in certain sections as, for ex- 
ample, at corners. These blanks are punched from 
molding board which is made by combining resin 
with rag fibers, using equipment similar to that 
employed for making paper; they may be molded 
alone to form such machinery accessories as han- 
dles and knobs, or they may be employed in com- 
bination with regular molding materials. 

Another development is the coating of large pro- 
cessing equipment with corrosion-resistant baking 
varnishes having a Bakelite resin base; still an- 
other, the introduction of a special Bakelite resinoid 
baking varnish as the impregnating agent and 
coating of cambric insulating cloth. This varnish 
has great heat resistance, resistance to transformer 
oil, and good electrical insulating properties; it 
retains its flexibility at high temperatures, and is 
resistant to salt water and mild acids. 

Dense abrasive wheels bonded with Bakelite res- 
inoid are now made for grinding stainless steel. 
Bakelite cast resinoids in a variety of colors are 
finding favor for indicator buttons, etc. Within the 
past year there have also been developed improved 
baking coatings for metals. These coatings yield 
a hard, durable finish and have improved solvent 
and acid resistance. 

General Plastics, Inc., North Tonawanda, N. Y., 
maker of Durez synthetic plastic materials, men- 
tions that the present year has indicated a contin- 
uation of the trend toward the development of spe- 
cial-property molding materials, with emphasis on 


Radio Cabinets are 
Now Frequently Made 
from Plastics — The 
One Shown is Made 
from Plaskon of an 
Almost White Shade 
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The Leitz Umino Projector, with 
a Case Made from a Special 
Bakelite Molding Material hav- 
ing High Heat Resistance and 
Strength and Lasting Finish 


increased impact strength and electrical qualities. 
Two materials for special applications were de- 
scribed in July MACHINERY, page 741. 

The past year has also seen a wider use of spe- 
cial phenolic materials to meet new applications. 
For instance, moisture- and acid-resistant Durez 
is used on the Globe automatic sprinkler switch. 
Telephone hand-set bases are now being molded of 
higher impact material to withstand rough usage, 
wear, and perspiration. Refrigerator trays are 
molded from a material that sets rigidly in the 
mold to prevent warping of their large flat surfaces 
when removed from the press. 

Resin coatings having extremely hard surfaces 
and resistance to abrasion and wear are used for 
coating steering wheels, baseball bats, and chemical 
equipment, while other resins have found applica- 
tions in impregnating wood, woven belting, brake 
linings, ete. 

Outstanding developments in the applications 
of Plaskon, made by the Plaskon Co., Inc., Toledo, 
Ohio, include unusually large housings, as for ex- 
ample, for the Enterprise meat chopper, in which 
a Plaskon housing replaces a 
metal one; the largest mold 
so far made is believed to be 
that for the Wakefield light- 
ing fixture bowl, which is 
26 1/2 inches in diameter. 
Other developments in the 
Ple «on field are the fast- 
growing number of molded 
radio cabinets, the increase 
in the number of places in 
refrigerators where Plaskon 
is used, and the application to 
jars of all kinds, including the 
so-called Colt jar, which is 4 
double-walled jar with a her- 
metically sealing thread of 
great accuracy and strength. 
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PROGRESS IN METALS AND MATERIALS 


Condensed Review of Some Recently 
Developed Materials 


Arranged Alphabetically by Trade Names 








Class of Material 


Trade Name 





High-strength 
Cast Iron 





Acmeloy 
Metal 


Properties 


A group of cast irons with a composition of: 
Carbon, 2.75 to 3.35 per cent; silicon, 1.00 to 
1.75 per cent; manganese, 0.65 to 1.75 per cent; 
sulphur, less than 0.15 per cent; and phos- 
phorus, less than 0.20 per cent. By varying 
composition, physical properties can be altered 
to suit requirements. Tensile strength: As cast, 
30,000 to 60,000 pounds per square inch; heat- 
treated, 75,000 to 85,000 pounds per square 
inch. Compressive strength: As cast, 125,000 
to 175,000 pounds per square inch. Brinell 
hardness: As cast, 175 to 275; heat-treated, 
400 to 600. 





Rubber 
Substitute 


Welding Rod 


Magnetic 
Alloy 


Crimped 
Sheet Metal 


Sheet Steel 











Acronal 


Alladin 


Alnico 





| 





Resins that are claimed to be equal to rubber 
in elasticity. Films of these resins will adhere 
well to most surfaces. The adhesion is im- 
proved by baking or drying. 


Welding rod suitable for welding white-metal 
die-castings that have formerly been consid- 
ered unweldable. This rod is said to produce 
a weld that has as great strength as the base 
material. 


Alloy containing iron, aluminum, nickel, and 
cobalt. Usually cast and finished to shape by 
grinding. Magnets made from this alloy have 
remarkable power and will lift sixty times 
their own weight. 





American 


Bonded Metal 


Armco 


H.T.-50 





| 
| 
| 
| 
| 
| 


A material that requires only a stamping or 
forming operation when used for ornamental 
purposes in the manufacture of stamped and 


drawn-metal objects, because the material it- 


self is obtainable in coils of standard widths 
and lengths, precrimped and prefinished; metal 
will not chip, peel, or tarnish. 


Tensile strength, 67,000 pounds per square 
inch in hot-rolled grades, and 70,000 pounds 
per square inch in cold-rolled grades. The 
elongation of hot-rolled sheets is 28 per cent 
in 2 inches. Unusual resistance to atmospheric 
corrosion. 











Applications 


Cast irons in this group are 
claimed to be free from hard 
spots, white edges, and corners, 
as well as spongy areas, and to 
be uniformly hard throughout 
all sections, regardless of the 
thickness. They are, therefore, 
especially suitable where ma- 
chining qualities and depend- 
ability as to strength are im- 
portant factors. 


Especially suitable for electrical 
insulation and for uses where 
resistance to mineral oils, gaso- 
line, dilute acids, and alkalies 
is desirable. 


Used in welding shops for weld- 
ing die-cast parts such as radia- 
tor grilles, lamp brackets, carb- 
uretor bowls, ornaments, and 
other die-cast products. Used 
with the oxy-acetylene flame. 


Applied to a variety of electrical 
uses, including blow-outs for 
relays, holding in magnets for 
large switches, special timing 
relays, and various control de- 
vices. Small motors and control 
devices formerly operated by 
electromagnets can be operated 
by Alnico permanent magnets 
at a great saving in cost. 


Suitable for the manufacture of 
household appliances, novelties, 
electrical devices, paneling, table 
edges, displays, window interi- 
ors, and toys and novelties of 
all kinds. 


For use where a sheet steel of 
high tensile strength is required 
in thicknesses of No. 20 gage 
and heavier. To facilitate weld- 
ing, the carbon content is low. 
Welds closely approach unweld- 
ed steel in physical properties. 
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Properties 


Applications 





Bearing metal having Brinell hardness at 82 
degrees F. of 33; at 390 degrees F., 7. Yield 
point in tension, 11,700 pounds per square inch. 
Elongation at 82 degrees F., 19; at 390 de- 
grees F., 111. Compressive strength at 82 de- 
grees F., 21,800 pounds per square inch; at 
390 degrees F., 4400 pounds per square inch. 











Meets the demands for a bear- 
ing metal for high-speed, high- 
compression engines. Since the 
alloy bonds directly with steel, 
the same composition as is used 
for the bearing proper can be 
used for bonding. The nickel 
penetrates the steel slightly, as 
when welding nickel to steel. 








Steel strips covered by aluminum sections for 
their entire length. Since aluminum expands 
more than steel due to temperature increases, 
the strips will assume a curved form when 
heated. 


Used in connection with high 
silicon-aluminum pistons in 
combustion engines to increase 
the expansion of the piston 
skirt in the direction parallel 
to the piston-pin, and to reduce 
the expansion along the diame- 
ter perpendicular to the piston- 
pin, thus causing a piston skirt 
ground oval when manufactured 
to assume a cylindrical form at 
engine working temperature. 








Alloy steel containing 25 per cent chromium 
and 20 per cent nickel. Tubes made from this 
material are available hot-finished in sizes up 
to 6 inches outside diameter and cold-drawn in 
smaller sizes. Has unusual resistance to oxida- 
tion, and is suitable for continuous use at tem- 
perature. as high as 2100 degrees F. 


Used for tubes and pipes in 
high-temperature cracking and 
other refinery operations, as 
well as for thermo-couple pro- 
tection tubes, high-pressure 
valves, and heat-resistant tubu- 
lar members. 





Plastic molding materials having a high resis- 
tance to shock or impact; made in four classifi- 
cations to resist different degrees of shock; 
also resist many chemicals and water, and 
have good dielectric properties. 


Suitable for hand-set telephones, 
golf-club heads, football-shoe 
cleats, instrument cases, junc- 
tion boxes, oil-well equipment, 
and other parts requiring rela- 
tively high shock resistance. 





Highly resistant to acids and frictional wear; 
has low water absorption; specific gravity, 1.26. 


Suitable where acid- or wear-re- 
sistant properties are of value; 
can be machined, sanded, and 
buffed after molding. 





A tin-base babbitt having high load-carrying 
capacity and ability to withstand high tem- 
peratures. 


Suitable where high speeds, 
severe vibration, heavy shock 
and impact loads are met with. 





An alloy containing from 25 to 28 per cent 
chromium and from 10 to 12 per cent nickel; 
resists scaling action when used in heat-treat- 
ing plants for conveying purposes, racks, etc. 


Used for’ roller conveyor 
hearths, walking-beam convey- 
ors, and racks for continuous 
enameling furnaces requiring 
metals that resist scaling, are 
relatively non-warping, and re- 
tain a high degree of stress- 
carrying ability at temperatures 
up to 2000 degrees F. 





Class of Material Trade Name 
Cadmium- Asarcoloy 
nickel No. 7 
Alloy 
Steel Strips Autothermic 
Covered with 
Aluminum 
Alloy Steel B & W Crololy 
for Tubes 25-20 
and Pipes 
Synthetic Bakelite, 
Plastic Impact- 
resistant 
Synthetic 77 SB Black 
Plastic 
Babbitt Bunting 
Genuine 
Chromium- Calite B-28 
nickel Alloy 
Colored Colorstrip 
Strip Steel 











A cold-rolled strip steel finished in any desired 
color, available in widths from 1/4 to 8 inches, 
and in thicknesses from 0.008 to 0.042 inch. 
Can be drawn or formed without marring color. 





Suitable for use wherever 4a 
formed part would ordinarily be 
colored after fabrication. 
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Class of Material | Trade Name 


Properties 





Bronze 





| D-H-S Bronze 





Bronze possessing an unusual combination of 
ductility, hardness, and strength; available in 
both castings and forgings; made in four 
grades with tensile strength ranging from 
90,000 to 120,000 pounds per square inch, and 
Brinell hardness from 185 to 250; resistant to 
certain acid solutions. 


Applications 


Suitable for withstanding 
shocks, heavy loads, and the 
wear that ordinarily occurs in 
heavy-duty applications—as, for 
example, spur, bevel and worm 
gears; trunnion and _. other 
heavy-duty bearings; and valve 
stems, bodies and seats. 















































iron with the high strength of steel; easily 
machined; high surface hardness is obtained 
through simple heat-treatment, making it suit- 
able for the making of punches and dies in one 
piece; has unusual resistance to wear and high 
resistance to impact; can be welded satisfac- 
torily by the resistance method. 





Brass Doler-Brass Die-casting alloy containing copper, zinc, and Applicable to the production 
Die-casting silicon. Tensile strength, 65,000 to 75,000 of high-strength die-castings 
Alloy pounds per square inch. Brinell hardness, 110 that will take an unusually fine 
to 120. Impact strength, 30 to 36 foot-pounds. finish. 
Alloy Domite Nickel-alloy cast iron from which it is possible Used for drawing and stamping 
Cast Iron to cast die members to such close dimensions dies for automobile fenders, 
that punches and dies will fit within small hoods, running boards, hub 
fractions of an inch, even without filing. Dies caps, and accessory parts. La- 
cast from Domite have been found to produce bor in making dies has been 
at least 30,000 stampings before redressing reduced to less than one-half by 
was necessary. the use of this cast iron. 
Synthetic Durez Synthetic plastic compound available in black Suitable for electric iron han- 
Plastic 34 and 37 and brown colors; parts molded from this dles, appliance plugs, and other 
plastic are not affected by temperatures up to parts that must retain dielectric 
450 degrees F.; can be molded almost as rapid- strength without carbonization 
ly as regular plastic materials. under high temperatures. 
Synthetic Durez 1590 Plastic material claimed to have an impact For industrial applications re- 
Plastic strength five times greater than that of stand- quiring high resistance to shock 
ard molding materials; is easily molded and combined with other properties 
preformed. characterizing molded plastics. 
Flexible Durez Resins A phenolic resin that combines the bonding Suitable for impregnating fab- 
Resins strength, resistance to water, acid and alkali, brics, woven belting, brake lin- 
and friction resistance of conventional resins ings, ete. Flexible abrasive 
with a high degree of flexibility. The flexibil- cloth and sandpaper treated 
ity is so great that the fabric impregnated with these resins show unusual 
with the resin can be sharply creased repeat- water and oil resistance, while 
edly without sign of fracture. Aging does not brake linings of the woven type 
change this quality. so treated show long wear and 
a stable coefficient of friction. 
Synthetic Flamenol Synthetic insulating compound similar to rub- Used as an insulation on cable 
Plastic ber in its characteristics, but does not contain because of being highly re- 
rubber and is not combustible; can be com- sistant to moisture, acids, alka- 
pounded, filled, calendered, and extruded in lies, and oils; is available in a 
much the same manner as rubber. variety of colors. 
Alloy Steel Graph-sil Alloy steels in which part of the carbon con- Graph-sil is a water-hardening 
for Dies and tent is in the form of free graphite, thereby grade used for dies that are 
Graph-mo combining the more desirable features of cast reasonably uniform throughout, 


and for parts on which stock 
can be left for grinding after 
heat-treatment. Graph-mo is an 
oil-hardening grade used for 
dies and punches that are of 
non-uniform section and that 
must not change appreciably in 
heat-treatment. 








MACHINERY, October, 1937—131 

















































PROGRESS IN METALS AND MATERIALS 





Review of Some Recently Developed Materials—Continued 





| 
Class of Material Trade Name Properties 





Copper 
Alloy K-Copper 


An alloy that combines the physical properties 
of steel and bronze with the high electrical 
and heat conductivity of copper. Said to pos- 
sess same corrosion resistance, coefficient of 
expansion, coefficient of resistivity, and modu- 
lus of elasticity as pure copper. In the drawn 
rod form, possesses about 83 per cent of the 
electrical conductivity of pure drawn copper, 
and in the forged form, 75 to 85 per cent that 
of forged copper. Hardness, 70 to 80 Rock- 
well B (125 to 150 Brinell); ultimate tensile 
strength, 70,000 pounds per square inch. 








Corrosion- Hastelloy B 


Alloy composed of nickel, molybdenum and 

resistant iron, having a tensile strength in the forged, 

Alloy | rolled, and fully annealed state of 135,000 to 

| 140,000 pounds per square inch, with an elonga- 
tion of 44 per cent in 2 inches. Is also un- 
usually strong at high temperatures, and 
highly corrosion-resistant. 





Alloy Steel Hi-Steel A steel in the low-alloy high-tensile strength 
class possessing a high degree of uniformity. 
Minimum yield point, 60,000 pounds per square 
| inch for sheets of 1/4 inch gage and less; 
55,000 pounds for sheets of heavier gage; 


tensile strength, 70,000 pounds per square inch. 





High-strength 
Steel 


Jal-Ten Open-hearth manganese copper-bearing steel 
with high resistance to weather corrosion. 
Minimum tensile strength, 80,000 pounds per 
square inch; minimum yield point, 50,000 
pounds per square inch; minimum elongation 
| in 2 inches, 20 per cent; minimum Brinell 
hardness, 160. Three times greater resistance 
to atmospheric corrosion than ordinary open- 
hearth steel. 





Copper Alloy Mallory 3 Copper alloy possessing high strength. Elastic 
limit of rods, 50,000 pounds per square inch; 
ultimate strength, 70,000 pounds per square 
| inch. Elastic limit of castings, 25,000 pounds 
per square inch; ultimate strength, 50,000 
pounds per square inch. Castings have a high 
| impact strength, retained at high temperatures. 
| At about 775 degrees F., impact strength does 
| not fall below 50 foot-pounds. Forgings and 
| drawn rods have an electrical conductivity of 
| 80 to 85 per cent that of copper, and sand 
castings 75 to 85 per cent that of forged cop- 
per. Brinell hardness of bars and rods, 150 or 
greater; of sand castings, 116 to 125. 

















Metal-coated 
Products 


Metal-Bord This material consists of thin sheets of metal 
bonded to cardboard or other backing ma- 
terials, thus providing a sheet that has the 


appearance of metal, but is largely non-metal- 





| | 
| | 


with bright or satin finish. 





| 
| 
| 
| 





| 


ae ae 


Applications 


A copper alloy especially suit- 
able for use in welding equip- 
ment—as for welding tips and 
holders. Welding tips made 
from this alloy are said to 
mushroom less easily than those 
made of pure copper, require 
less frequent dressing, and give 
a greater number of welds dur- 
ing their life. 


Developed primarily for equip- 
ment handling hydrochloric acid 
in all concentrations and at 
temperatures up to and includ- 
ing the boiling point; also re- 
sists sulphuric, phosphoric, and 
acetic acids, as well as non-oxi- 
dizing acid chloride solutions. 
Suitable for agitator units, heat- 
ing and cooling coils, pump 
parts, pickling tanks, valves, etc. 


For use where high resistance 
to corrosion is required. Can be 
readily bent, formed, stamped, 
and welded. Available in sheets, 
strips, plates, bars, and struc- 
tural shapes. 


Specifically suitable for railway 
car construction and for all 
purposes where high strength, 
resistance to abrasion, and re- 
sistance to all types of corrosion 
such as would be met with in 
railway service are required. 





Used extensively for spot-weld- 
ing tips, flash-welding dies, and 
seam-welding wheels, and for 
| any other applications where a 
| high-strength metal of high 


| electrical conductivity is re- 
quired. Obtainable in _ rods, 
bars, dies, drop-forgings, regu- 


| lar forgings, and sand castings; 
and in cold-drawn, swaged, 
cold-headed, or extruded parts. 


Intended for use in construct- 
| ing decorative panels, signs, 
advertising displays, and in 
manufacturing buttons, buckles. 


lic. Obtainable in sheets up to 36 by 96 inches, | and dress ornaments. 
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Properties 


A grade of Monel metal sufficiently free-cut- 
ting to permit machining at high production 
speeds in automatic screw machines. The 
easy machining properties are obtained by 
the addition of a small quantity of sulphur. 
Tensile strength of cold-drawn rods and bars 
up to 3 inches in diameter ranges from 80,000 
to 115,000 pounds per square inch, with a yield 
strength of 50,000 to 90,000 pounds per square 
inch. Hot-rolled rods of similar sizes have a 
tensile strength of 75,000 to 85,000 pounds per 
square inch and a yield strength of 35,000 to 
60,000 pounds per square inch. 











A synthetic rubber with the elastic properties 
of natural rubber, but impervious to alcohol, 
anti-freeze solutions, automobile radiator clean- 
ing compounds, oils, and chemicals in general. 


An alloy steel containing from 2 to 2.5 per 
cent nickel; from 0.90 to 1 per cent chromium; 
and from 0.40 to 0.50 per cent molybdenum. 
Minimum guaranteed properties: Tensile 
strength, 110,000 pounds per square inch; 
yield point, 90,000 pounds per square inch; 
elongation in 2 inches, 16 per cent; reduction 
of area, 47 per cent. 








Class of Material Trade Name 
Free- R-Monel 
machining 

Monel Metal 

Synthetic Neoprene 
Rubber 

Nickel- Nikrome M 
chromium 

Steel 

Boron Carbide Norbide 
Galvanized | Paintgrip 
Sheets 

Nickel- Paraloy No.2 | 
chromium 

Die Steel 

Brazing Alloy Phos-Copper 








| 


| 


| 
| 


An extremely hard material having a com- 
pressive strength of 260,000 pounds per square 
inch; unaffected by the strongest acids and 
alkalies, and little affected by heat up to tem- 
peratures of 1800 degrees F. It is lighter 
than aluminum. 


Galvanized sheet metal that can be painted 
without requiring special preparatory treat- 
ment. The sheets have an insulating coating 
that prevents the paint from coming into con- 
tact with the zinc surfaces. Has a good sur- 
face for adhesion, together with chemical 
neutrality that retards aging of paint. 


A nickel-chromium alloy cast iron containing 
nickel, 2 to 4 per cent; chromium, 0.75 to 1 
per cent. Brinell hardness, 250 to 300, and 
tensile strength, 40,000 to 50,000 pounds per 
square inch before heat-treatment; after heat- 
treatment: hardness, 450 to 550 Brinell, and 
tensile strength, 30,000 to 40,000 pounds per 
square inch. 


A brazing alloy that melts at approximately 
1300 degrees F. Possesses high tensile strength 
and excellent penetration, is self-fluxing for 
most applications, has high ductility, high 
resistance to fatigue and corrosion, high elec- 
trical conductivity, and unusual fluidity at the 
brazing temperature. 








Applications 


Especially suitable for screws, 
bolts, and similar machine 
parts. It is not recommended 
for parts subjected to more than 
a moderate amount of cold up- 
setting and is not intended for 
hot-working. Produced in three 
different grades developed for 
different sizes of work and for 
varying machining speeds. 


Used for many purposes where 
natural rubber products have 
failed to give satisfactory ser- 
vice, because of having less 
tendency to crack when re- 
peatedly stretched and bent at 
high temperatures. 


Especially intended for heavy- 
duty parts, such as axles, shafts, 
bolts, studs, etc., made to large 
dimensions—approximately 5 to 
8 inches in diameter. The ma- 
terial can be so heat-treated as 
to be practically uniform in 
hardness from surface to center. 


Used in the cutting and lapping 
of cemented tungsten-carbides; 
for wire-drawing dies; pressure 
blast nozzles; and bearings for 
electric motors and high-speed 
spindles in grinding machines. 


Suitable for purposes where 
galvanized sheet metal must be 
painted and where long wear of 
the painted surface is of value. 
Two surface finishes, regular 
and extra smooth, are available. 


Suitable for cast dies for sheet- 
metal stamping and drawing 
operations. Such dies will pro- 
duce, for example, from twenty 
to thirty times as many cylin- 
drical washing machine tubs as 
unalloyed cast-iron dies. Alloy 
can be easily heat-treated 


Suitable for use in place of ex- 
pensive silver solders; particu- 
larly useful for applications 
where strength or gas- and 
liquid-tight joints are required. 
Used on _ refrigerator parts 
where leakproof joints are 
essential. 








MACHINERY, October, 1937 — 133 








PROGRESS IN METALS AND MATERIALS 





Review of Some Recently Developed Materials—Continued 









































Class of Material | Trade Name Properties Applications 
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Synthetic Pontalite | A crystal-clear synthetic plastic product avail- Suitable for products for which 

Plastic able in a wide variety of transparent, translu- | a synthetic plastic material can 
cent, and opaque colors in the form of cast be used; can be readily ma- 
sheets, rods, tubes, and molding powder. Ten- chined in lathes and automatic 
sile strength, 8000 to 10,000 pounds per square screw machines, and can be 
inch; transverse (flexural) strength, 12,000 to formed, swaged, and drilled. 
14,000 pounds per square inch. Unaffected by For forming and swaging, the 
water solutions of mineral salts or alkalies, material is heated on a steam 
and resistant to concentrated hydrochloric plate or immersed in water at 
acid and 50 per cent sulphuric acid at room a temperature of about 200 de- 
temperature. grees F. 

Alloy steel Prescoloy A nickel-alloy steel of high strength, especially Used for cast nickel-steel rail- 
developed for use in the railway field. way trucks that weigh 13,000 

pounds less than previous de- 
signs, but carry 26,000 pounds 
| more load. 

7 [ee es i ictieeereerasteomec 
Synthetic Revolite Flexible form of laminated cloth or paper | Used for acid-proof linings; 
Plastic treated with Bakelite resinoid, differing from packing rings; transformer 

the usual laminated sheets in that the flex- parts; vacuum-brake parts; 
ibility is much greater. Laminations 1/8 inch gaskets; belting; upholstery for 
thick can be bent over a 1/4-inch bar without automobiles, trolley cars, buses, 
cracking or splitting. and airplanes; table covers, etc. 

Steel for High- Sicromo A corrosion-resistant steel for high-temper- Suitable for applications where 

temperature ature service having at 85 degrees F. an ulti- corrosion resistance is of major 

Service mate tensile strength of 74,000 pounds per consideration, but where condi- 
square inch with a yield point of 40,000 pounds tions do not warrant the use of 
per square inch; at 750 degrees F., 62,000 and the higher-priced 4 to 6 per cent 
26,500 pounds, respectively; at 1100 degrees F., chromium-molybdenum steels. 
36,500 pounds and 20,000 pounds, respectively; Especially intended for crack- 
and at 1400 degrees F., 13,000 pounds and ing-furnace tubes, vapor and hot 
7500 pounds per square inch, respectively. oil lines, superheater tubes and 

piping, etc. 

Steel Silmo Steel having high-temperature strength com- Used to replace regular carbon 
bined with oxidation resistance. Tests show steel when greater safety is re- 
ultimate tensile strength at 85 degrees F. quired at high temperatures or 
as 71,750 pounds per square inch; at 750 de- when oxidizing conditions are 
grees F., 64,350 pounds per square inch. met with. Adapted for cracking- 
Elongation in 2 inches, between 35 and 36 per furnace tubes, pipe-still heater 
cent in both cases. At 1100 degrees F., the tubes, high-pressure boiler and 
ultimate tensile strength is 35,600 pounds per superheater tubes, and tubes 
square inch. used in air-heating equipment. 

Composite Silverbond A product described as having a web-like Used where the outside sur- 

Stainless structure of stainless steel in which inex- faces must be corrosion-resist- 

Steel pensive inserts of low-carbon steel are used to ant. Now being applied in the 
the extent of approximately 40 per cent, these manufacture of _ refrigerator 
inserts being firmly bonded to the stainless trays and accessories, special 
steel. The material is produced in round, flat, shafting not requiring machin- 
hexagonal, and octagonal bars, sheets, strips ing, and architectural and 
and special shapes. decorative trim. 

Free- Speed Treat An open-hearth steel with a carbon content of Used for parts where free-ma- 

machining X-1535 0.30 to 0.40 per cent, which can be machined chining qualities are desir- 

Steel at a surface speed of 150 feet a minute; tensile able, in conjunction with high 
strength, 95,000 pounds per square inch; duc- strength. 
tile enough to be bent flat on itself in the 
cold-drawn condition without fracture. 
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Class of Material 


Trade Name 


Properties 





Free- 
machining 
High-strength 
Steel 


Speed Treat 
X-1545 





Steel similar to Speed Treat X-1535, except 
that it has a carbon content of 0.40 to 0.50 
per cent, and a tensile strength of 110,000 
pounds per square inch. It can be machined 
at almost the same cutting speed as SAE 
1112 Bessemer screw stock. 





Cold-rolled 
Steel 


Stabilized 
Steel 


Retains indefinitely the properties of temper- 
rolled steel, thus making prefabrication treat- 
ment unnecessary, even when the metal has 
been held in stock for some time. Resists 
cracking in very severe drawing operations. 





Free- 
machining 
Stainless 
Steel 


18-8 FM 
Stainless Steel 


A stainless-steel free-cutting alloy that can be 
satisfactorily turned, drilled, tapped, etc., and 
is obtainable in round, square, and hexagon 
bars and flat stock—annealed, pickled, cold- 
drawn, centerless-ground and polished. 





Metal 
Coating 


Sterilkote 


A synthetic coating for metals that is suffi- 
ciently adherent and elastic to permit bend- 
ing, drawing, and other press operations with- 
out marring the finish. Applied to metal by 
spraying or “roller-coating’” and then baked. 





Glass 


Toughened 
Glass 











Alloy Steel 


Wear- 
resistant 
Alloy 





Worthite 





Glass that looks like ordinary plate-glass, for 
which unusual strength is claimed. It is stated 
that a piece of this glass can be thrown on 
the floor, hit with a hammer, and jumped on 
without breaking or producing a fracture. In 
tests where ordinary plate-glass will break 
when a steel ball is dropped on it from a 
height of 1 foot, toughened glass of the same 
thickness will not break until the ball is 
dropped from a height of about 9 feet. 


Tensile strength, 67,000 to 75,000 pounds per 
square inch; yield point, 30,000 to 35,000 
pounds per square inch; elongation in 2 inches, 
35 to 45 per cent; reduction in area, 35 to 45 
per cent; Brinell hardness, 125 to 150. Re- 
sistant to sulphuric acid and to weak muriatic 
acid, but should not be used for hot sulphuric 
acid above 50 per cent concentration, nor for 
halogen acids, except very weak solutions. 








Very hard wear-resistant alloy that has been 
used for some time in oil-well equipment un- 
der the trade name “I.R. Metal,” but which is 
now available for broader industrial applica- 
tions; hardness, 700 to 750 Brinell or 68 to 
70 Rockwell C scale; applied in the form of a 
metal coating of uniform thickness, finished 
by honing or grinding; when finished, has 
mirror-like surface with unusually low coeffi- 
cient of friction. 


Applications 





Used for parts where free-ma- 
chining qualities are desir- 
able, in conjunction with high 
strength. 


Suitable for deep-drawing op- 
erations where uniformity and 
non-aging characteristics are of 
value. Available in sheets and 
strips. 














Suitable for all purposes where 
a stainless steel is desired that 
has such qualities that it can 
be machined in much the same 
manner as regular carbon steel. 


Recommended as a lining for 
beverage and food conveyors, 
since it is odorless, tasteless, 
and non-porous. Also recom- 
mended for metal surfaces sub- 
jected to hard usage, such as 
washing-machine lids, dispens- 


ing cabinets, and laboratory 
equipment. 
Suitable for uses where or- 


dinary plate-glass would be ap- 
plicable, but where the unusual 
strength of toughened glass is 
of especial importance. 


A high-nickel, high-chromium 
molybdenum alloy steel suitable 
for all purposes where chromi- 
um-iron alloys or nickel-chro- 
minum stainless steels are ap- 
plicable, and, in addition, for 
purposes where its ability to 
resist sulphuric acid is of espe- 
cial value. 


Suitable for coating drill and 
reamer bushings, deep drawing 
dies, sizing dies, work-rests, 
ring and plug gages, pilot bars, 
and valves. It is claimed that 
the life of tool bushings has 
been increased six times when 
coated with this material. It 
is also said to have proved sat- 
isfactory for cylinder liners in 
internal combustion engines. 
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Mayari R—New Low-Alloy Structural Steel 


used in the construction of trans- 

portation equipment to reduce 
weight and increase the pay load differ 
from the more familiar types of alloy 
steels, such as the SAE series, in that 
they can be employed to advantage in 
the as-rolled condition. These low-alloy 
structural steels, of which Mayari R, 
produced by the Bethlehem Steel Co., is 
an example, are used without heat- 
treatment, except for the customary an- 
nealing of sheets. Their composition is 
selected to produce a material that will 
not harden appreciably in rapid cooling, 
so as to insure that thin sections and 
welds, or the steel adjacent to welds, 
will not harden and require heat-treat- 
ment, with its resulting increase in cost. 

Although the strength of these steels 
is appreciably higher than that of or- 
dinary structural steel, it must not be 
excessively high, because of the fabricating diffi- 
culties that would be encountered. Considering 
both strength and ease of working, a low-alloy 
structural steel should have a minimum yield point 
of from 50,000 to 55,000 pounds per square inch, 
and a minimum tensile strength of 65,000 to 75,000 
pounds per square inch. 

In order that full advantage may be taken of its 
higher strength, a low-alloy structural steel, for 
most applications, must also possess greater resist- 
ance to atmospheric corrosion than a plain steel. 
Otherwise, as equal exposure would result in equal 
loss in section for both steels, structures fabricated 
from the steel of higher tensile strength would 


[v= low-alloy structural steels now 





Fig. 2. Condition of Mayari R Steel (Left) and Ordinary 
Steel (Right) after Two Years of Exposure to Atmosphere 
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Fig. 1. Roof of a Light-weight Passenger Car Being 


Fabricated from Mayari R Steel 


suffer a far greater loss in strength from corrosion 
than the plain steel. 

The composition of Mayari R steel was selected 
to give the following properties: (1) A strength 
appreciably in excess of ordinary structural steel; 
(2) good hot- and cold-working properties; (3) 
good welding characteristics; (4) little tendency 
to harden on rapid cooling; and (5) high resistance 
to atmospheric corrosion. 

To attain such a combination of properties, it is 
necessary that the carbon content be held low and 
that the increased strength be obtained by the use 
of elements other than carbon. The carbon content 
of Mayari R was, therefore, fixed at approximately 
0.10 per cent, and the required strength 
and corrosion resistance are obtained 
by the addition of nickel, chromium, 
manganese, silicon, copper, and phos- 
phorus. 

Extensive research has indicated that 
Mayari R steels within the following 
ranges of composition have a minimum 
yield point of 50,000 pounds per square 
inch, a minimum tensile strength of 
65,000 pounds per square inch, and meet 
the other requirements outlined: Car- 
bon, 0.08 to 0.20 per cent; manganese, 
0.50 to 1.00 per cent; phosphorus, 0.04 
to 0.12 per cent; sulphur, 0.05 maxi- 
mum; silicon, 0.05 to 0.50 per cent: 
chromium, 0.20 to 1.00 per cent; nickel. 
0.25 to 0.75 per cent; and copper, 0.50 
to 0.70 per cent. Tests of several years 
duration have shown that the corrosion 
resistance is about six times that of 
plain steel. 
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Engineering News Flashes 





Rubber Tires Over Six Feet in Diameter 


What are claimed to be the world’s largest rub- 
ber tires were recently completed at Fort Dunlop, 
Birmingham, England, for some large planes for 
the Imperial Airways. These tires are 6 1/2 feet 
outside diameter over all, and the diameter of the 
tire tube itself is 2 feet 3 inches. The making of 
the tires involved some difficult problems. To per- 
mit proper molding of them, an internal pressure 
of 250 pounds per square inch was required, giving 
a total pressure of some 390 tons that the mold had 
to withstand. A 10-ton ladle was required for pour- 
ing the steel necessary for the mold castings. 


Frame of Building Made from 
Welded Tubing 


An interesting example of the use of welded pip- 
ing for light structural purposes is mentioned in 
a recent number of Oxy-Acetylene Tips. A packing 
company required an addition to its available build- 
ing space for housing a new power and boiler plant. 
The building has a floor space of 19 by 48 feet and 
a height to the eaves of 19 feet. The framework 
is constructed entirely from 1-inch and 1 1/4-inch 
welded steel pipe. The roof, of peaked construction, 
is supported by welded pipe trusses only. When the 
work was completed, it was found that a saving of 
$480 had been made over the lowest bid for other 
types of construction. 


Miniature Ball Bearings 


According to a European news item, a Swiss 
maker of watch parts has begun the manufacture 
on a commercial scale of ball bearings sufficiently 
small to permit their use in place of jewel bearings 
in clockwork mechanisms, small motors, delicate 
machines, and sensitive measuring instruments. 
Ball bearings with over-all dimensions ranging 
from 0.060 inch (1.5 millimeters) in diameter are 
now available, and shortly, we are informed, bear- 
ings only 0.040 inch in diameter will be produced 
commercially. The bearings are of the self-align- 
ing type. In the small sizes, three balls are em- 
ployed per bearing; the number is increased to 
eight in the larger sizes. It is said that these bear- 
ings can be used satisfactorily for speeds up to 
10,000 revolutions per minute. 

It will be recollected that in January MACHINERY, 


The World Over 





page 312, a ball bearing, 0.062 inch in diameter, 
developed by the Split Ballbearing Corporation, of 
Lebanon, N. H., was briefly described. This minia- 
ture bearing was installed in a Waltham watch as 
a substitute for the jewel at the end of the second- 
hand shaft. 


Diesel Railway Equipment Proves 
its Value 


The two Burlington Zephyr trains running be- 
tween Chicago and Minneapolis, in two years of 
service, have run 1,213,357 miles, or almost fifty 
times around the world. Obviously, such perform- 
ance can only be obtained when all the parts used 
in the equipment aid in its proper performance. 
Bearings, especially, are of prime importance. The 
Bantam Bearings Corporation points to the fact 
that Bantam wrist-pin bearings are used in this 
equipment and that, as a result of the experience 
that the builders of the power plants of these trains 
have had, they have recently ordered several hun- 
dred additional bearing and wrist-pin assemblies 
from the Bantam company. The wrist-pins are 3 
inches in diameter by 7 inches long. 


World's Largest Steel Conveyor Belt 


What is claimed to be the largest steel conveyor 
belt ever manufactured, was recently completed at 
the cold-rolling mill of the Sandvik Iron & Steel 
Co., Sandviken, Sweden, for an English sugar 
refinery. This belt is approximately 13 feet wide 
and 165 feet long. 


Protecting Machinery Shipments 
Against the Sea Air 


Protection of exposed surfaces of machinery 
while in ocean transit is offered through the devel- 
opment by the B. F. Goodrich Co., Akron, Ohio, of 
a Koroseal-coated paper which is acid-, oil-, air-, 
and light-resistant. One of the first uses for the 
new product was made by a large machinery com- 
pany which has long been seeking a material from 
which coverings could be made to exclude the salt 
sea air. The paper is coated with a thin layer of 
Koroseal, a rubber-like substance impervious to 
deteriorating agents. 


MACHINERY, October, 1937—137 





EDITORIAL 


There are apparently few subjects pertaining to 
machine shop practice on which so little definite 
information is available as on cutting oils. During 
the last few years, the oil companies have con- 
ducted a great deal of investigation in this direc- 
tion; but we do not yet have anywhere nearly as 
much’ information on the kind of cutting oil best 
suited for a certain material as we have on the cut- 
ting tools most suitable for different materials. 

If a shop superintendent is confronted with the 
problem of selecting a cutting tool for machining 
a certain grade of 
SAE steel or a 
type of alloy cast 
iron, he is likely to 
be able to pick a 
suitable steel for 
the tool without a great deal of difficulty; but if he 
were asked to specify the best kind of cutting oil 
for a similar machining job, he would probably be 
at sea. He would call in one of the service engi- 
neers of the oil companies and act upon his recom- 
mendations. In so doing, he would make no mis- 
take. Nevertheless, it would have been an added 
satisfaction to him, and would have saved time and 
expense, could he have specified the right kind of 
oil as readily as the right kind of cutting steel. 

Some day the knowledge pertaining to cutting 
oils will probably be so definite that this can be 
done, but at present, there is no general informa- 
tion available that makes this possible. It has been 
suggested that just as the standard compositions 
of high-speed steels have been reduced to a very 
small number, so will the different compositions of 
cutting oils be reduced to a small number of stand- 
ardized oils, each of which will be suitable for a 
wide number of applications. The laboratories of 
the oil companies are busy finding out more and 
more about cutting oils, and in a few years it is 
likely that a very different story can be told. 


Information on Cutting 
Oils is Increasing, but 
We Need Still More 


In an article recently published in the Saturday 
Evening Post, Walter P. Chrysler, describing his 
experiences as an automobile manufacturer, pays 
a well-deserved tribute to the machine tool manu- 
facturer. Mr. Chrysler emphasizes the aid given to 
the automobile industry by the machine tool build- 
er, indicating how the two industries have cooper- 
ated to bring about better machine tools with which 
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COMMENT 


to make better automobiles. Says Mr. Chrysler: 
“Out of our insistent needs, machine tools were de- 
veloped. A machine tool salesman would no more 
than show his head inside my office than we’d be 
after him: ‘We 
have to have a ma- 
chine that can —.’ 
Then he’d take his 
pencil out and 
write down what 
we needed; back in his home factory he would feed 
the problem to the engineers: ‘How can we do thus 
and so?’ They would work it out.” 

It is in this way that the machine tool industry 
stands back of every other machine-building in- 
dustry; without the machine tool, other machines 
and devices could not be built. 


Automobile Executive 
Praises Aid Given by 
Machine Tool Builder 


During the last few years it has repeatedly been 
stated that industry wants no men over forty; that 
the pace of industry is such that men over forty 
cannot stand it; 
that the large in- 
dustrial concerns 
lay off men when 
they reach this age; 
and that, generally 
speaking, the outlook for the man over forty is dis- 
couraging. 

Of course, as in most statements of that kind, 
facts and figures have been ignored. A few cases 
that may be authenticated have been used as a 
basis for a generalized opinion. 

Some interesting facts bearing on this subject 
were recently brought to our attention. Of all 
the industries, none works at a more exacting 
pace than the automobile industry. In this indus- 
try, then, we certainly should find the man over 
forty discarded, if it were true that industry as a 
whole followed this procedure; and, furthermore, 
if the pace is too rapid for the man over forty in 
the automobile industry in general, it must sure- 
ly be too rapid for him in the Ford plants, where 
production moves ahead at a definite, predeter- 
mined pace. 

What are the facts? More than one-half of all 
the workers employed by the Ford organization 
—54 per cent to be exact—are forty years or over. 
Twenty-five per cent—one out of every four men 
employed—are fifty years and over. 


Ford Employs More 
Men over Forty than 
below that Age 
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Use of Carbide Tools 


By M. F. JUDKINS, Chief Engineer 
Firthite Division, Firth-Sterling Steel Co. 
McKeesport, Pa. 


On page 791 of August MACHINERY a paragraph 
appears containing the sentence, “The use of car- 
bide tools in old machine tools is generally neither 
successful nor profitable.” We feel that this state- 
ment is misleading in that it might discourage 
operators of old equipment who cannot afford im- 
mediately to purchase new machines for the sole 
purpose of using carbide tools. 

While sintered carbide tools attain maximum 
efficiency on expressly designed new machine tools 
permitting high spindle speeds, nevertheless, it is 
true that they find wide application on older ma- 
chines. In fact, carbide tools usually im- 
prove the productivity of old equipment, 
effecting cost reductions and permitting 
wider sale. Increased marketability, in 
turn, requires yet more volume, and 
ultimately, the purchase of new ma- 
chines to take full advantage of hard 
metal tools is justified. 

Sintered carbides are made in a vari- 
ety of grades for cutting not only dif- 
ferent materials but for different types 
and models of machine tools as well. 
Special tough grades have been devel- 
oped that successfully withstand rough- 
ing and intermittent cuts, even on old 
non-rigid machines. Harder and much 
more wear-resistant grades are avail- 
able for new machines, giving extended 
tool life even at very high speeds. 


* * * 


Domestic Tungsten Supply Meets 
Carboloy Company’s Needs 


It has been announced by the Carboloy Company, 
Inc., 2985 E. Jefferson Ave., Detroit, Mich., manu- 
facturer of Carboloy cemented-carbide cutting 
tools, dies, etc., that, because of the uncertainty re- 
garding the continuation of an adequate supply of 
tungsten of proper purity from China, the General 
Electric Co., during the past few years, has pur- 
chased two tungsten mines in the United States. 
The material from both of these mines is of the 
purity required for tungsten-carbide cutting mate- 
rials. At the moment, shipments of Chinese con- 
centrates have been suspended and the price of 
tungsten has risen rapidly, but the General Electric 
Co. has assured the Carboloy Company, its sub- 
Sidiary, that an adequate supply of tungsten will 
be available from the operation of the domestic 
mines to satisfy all the needs of the company. Not- 
withstanding the increase in the market price of 
tungsten, it is not expected that the price of ce- 
mented carbides, as manufactured by the Carboloy 
Company, will have to be increased. 





Sprocket Wheel of Welded Construc- 
tion with Demountable Teeth 


Everyone has heard of demountable tire rims for 
automobile wheels, but how many ever saw a 
sprocket wheel with “demountable” teeth? The 
accompanying illustration shows two sprocket 
wheels that are made with “demountable” teeth. 
The sprockets are used on the shaft-and-gear 
assembly of a conveyor in a coal mine. The fabri- 
cation of a sprocket with “demountable” teeth was 
made possible by designing the sprocket in such a 
way as to permit setting or fastening the teeth in 
the rim. 

The two sprockets illustrated are made of steel 
plate and steel shapes assembled by arc welding. 
They consist of a hub cut out of round stock, a 


Sprocket Wheels with Demountable Teeth, and 
Large Gear Fabricated by Welding 


flange of steel plate welded to the hub, a rim of 
steel plate welded to the flange, and small pieces 
of steel plate welded to the rim which serve as stops 
for holding the teeth in position. The teeth can be 
removed from the sprocket by simply loosening the 
seven bolts that hold them in place. 

These sprockets were fabricated by the McCarter 
Iron Works, Inc., Philadelphia, Pa., with arc weld- 
ing equipment made by the Lincoln Electric Co. 
It is of interest to note that the large gear shown 
at the right of the sprockets in the illustration is 
also constructed of steel plate assembled by arc 
welding. 


* * * 


Correction 


In connection with the two articles published in 
July MACHINERY, page 739, “Points to Consider in 
Fixture Design,” and in August MACHINERY, page 
800, “Procedure in Designing and Checking the De- 
sign of Special Machines,” it was erroneously men- 
tioned that the author, Charles J. Martin, is con- 
nected with the Gisholt Machine Co. Mr. Martin 
is connected with the Ex-Cell-O Corporation, De- 
troit, Mich. 
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NEW TRADE! 











Drop-Forged Wrenches 

J. H. WILLIAMS & Co., 75 Spring 
St., New York City. Catalogue en- 
titled “Tools of Industry,” covering 
the company’s line of drop-forged 
wrenches and tools. Among the 
new products listed are adjustable 
wrenches of both carbon and alloy 
steel; ‘“Non-Sparking”  beryllium- 
copper safety wrenches; “Superec- 
tor” reversible ratchet wrenches with 
detachable sockets; and two new 
lines of “Vulcan” chain pipe tongs 
known as “Supertongs” (alloy steel) 
and “Zephyr” (light weight). 1 


Corrosion-Resisting Steel 


U. S. STEEL CorRPORATION, 434 
Fifth Ave., Pittsburgh, Pa. Cat- 
alogue entitled “Cor-Ten,” describ- 
ing low-cost, high-strength, corro- 
sion-resisting steel and its numer- 
ous applications. This steel is the 
product of the following subsidiaries: 
American Steel & Wire Co., Cleve- 
land, Ohio; Carnegie-Illinois Steel 
Corporation, Pittsburgh, Pa.; Colum- 
bia Steel Co., San Francisco, Calif.; 
National Tube Co., Pittsburgh, Pa.; 
and Tennessee Coal, Iron and Rail- 
road Co., Birmingham, Ala. 2 


Ball and Roller Bearings 


NoORMA-HOFFMANN BEARINGS Cor- 
PORATION, Stamford, Conn. Catalogue 
F-958, describing the company’s 
complete line of precision ball, 
roller, and thrust bearings. The 
book covers 84 pages, 8 1/2 by 11 
inches, and includes much tabulated 
data on sizes, dimensions, and load 
ratings, embracing over 8000 sizes 
of bearings in 108 distinct series. 3 


Lathes 


LODGE & SHIPLEY MACHINE TOOL 
Co., Cincinnati, Ohio. Publication 
entitled “Profit Features of the 12-, 
14-, and 16-inch Lathes,” illustrat- 
ing and describing these sizes of 
lathes and giving complete specifica- 
tions. Also folder entitled “Oil 
Country Lathes,” covering lathes 
especially intended for oil country 
— ; ileal 


Turret Lathes 


GISHOLT MACHINE Co., 1209 E. 
Washington Ave., Madison, Wis. 
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Recent Publications on Ma- 
chine Shop Equipment, Unit 
Parts and Materials. To Ob- 
tain Copies, Check on Form 
at Bottom of Page 141 the 
Identifying Number at End 
of Descriptive Paragraph, or 
Write Directly to Manufac- 
turer, Mentioning Catalogue 
as Described in the October 
Number of MACHINERY 


Catalogue of Gisholt improved 3AL, 
4L, and 5L heavy-duty turret lathes 
and special attachments, mechanical 
and hydraulic chucks, and standard 
tool sets. The catalogue describes 
features that make for greater pro- 
duction, greater accuracy, and lower 
maintenance costs. 5 


Speed Reducers 
Boston GEAR Works, INc., North 
Quincy, Mass. Catalogue 101 on 
Ratiomotors and Reductors. Ratio- 
motor is the company’s trade name 
for motorized speed reducers and 
Reductor is the trade name for 
speed reducers. Fourteen different 
types of both Ratiomotors and Re- 
ductors are illustrated and described. 
6 


Tool Steel 

AMALGAMATED STEEL Co., New- 
burgh Mill District, Cleveland, Ohio. 
Folder descriptive of Malga non- 
tempering “Wonder” steel, a shock- 
resisting steel developed specifically 
for pneumatic tool requirements and 
intended for purposes where the 
steel must resist wear, have a keen 
cutting edge, and withstand shock. 


7 
Measuring and Controlling 
Instruments 
LEEDS & NorTHRUP Co., 4921 


Stenton Ave., Philadelphia, Pa. Cir- 
cular illustrating and describing 
portable potentiometer indicators for 
checking thermo-couples. Circular 
entitlec “To Reduce Cost of Couple 
Maintehance,” descriptive of the 
L&N universal head for all base- 
metal couples. 8 


Fluid Power Pumps 
and Motors 

OILGEAR Co., 1302 W. Bruce St., 
Milwaukee, Wis. Fifty-six-page Bul- 
letin 47,000, describing the com- 
pany’s comprehensive list of fluid 
power pumps and motors available 
in sizes having normal capacities of 
from 2 to 150 horsepower and peak 
capacities up to 190 horsepower. 9 


Electric Welding Equipment 


EISLER ENGINEERING Co., 740-770 
S. 18th St., Newark, N. J. Catalogue 
38W, entitled “Electric Spot and 
Butt Welding Machine,” containing 
descriptions of various types of spot 
and butt welding machines and their 
applications. The catalogue contains 
100 pages and has over 1250 illus- 
trations. cence 


Washers 


NATIONAL Lock WASHER Co., 
Newark, N. J. Spring washer data 
chart, 12 1/2 by 18 inches, contain- 
ing recommended standard sizes, 
manufacturing tolerances, and di- 
mensions of spring washers. The 
chart is intended to be hung up in 
engineering and drafting rooms..__.11 


Interchangeable Counterbores 


CONTINENTAL TOOL Works DIVvI- 
SION OF EX-CELL-O CORPORATION, 
1200 Oakman Blvd., Detroit, Mich. 
Catalogue CT-537, containing com- 
plete data, including price lists, cov- 
ering Continental interchangeable 
counterbores, broaches, milling cut- 
ters, and special tools. __ 12 


Friction Clutches 


LINK-BELT Co., 307 N. Michigan 
Ave., Chicago, Ill. Catalogue 1532, 
on friction clutches, giving sizes, 
dimensions, weights, horsepower 
ratings, and other data on Meeseco 
and Twyncone clutches, with direc- 
tions on how to select the right 


clutch for the service. _. 13 
Control Valves 
BRISTOL Co., Waterbury, Conn. 


Bulletin 461, describing the com- 
pany’s complete line of synchro 
diaphragm control valves and their 











application to installations where 
temperature, pressure, liquid level, 
flow, and humidity are controlled 
pneumatically. 14 


Diamond Tools 

ARTHUR A. CRAFTS & Co., Ken- 
more Square, Boston, Mass. Forty- 
four page catalogue entitled “Dia- 
monds Used in Tools,” containing 
brief descriptions of standard and 
special applications in the machine 


shop, engraving, etching, jewelry, 
and optical trades. 15 
Stainless Steel 

LUDLUM STEEL Co., Watervliet, 


N. Y. Technical publication entitled 
“The Working of Silcrome Stainless 
Steel,” giving detailed instructions 
on methods of fabricating stainless 
steel, together with information on 
the grades of tool steel best suited 
tor each operation. 16 


Electric Welding 

LINCOLN ELEcTRIC Co., Cleveland, 
Ohio. Bulletin entitled “Welding in 
Construction Work,” recording a 
number of important recent con- 
struction projects that have utilized 
electric welding. Details of the weld- 
ing applications are given. 17 


Anti-Vibration Products 
KoRFUND Co., INC., 48-15 Thirty- 
second Place, Long Island City, 
N. Y. Bulletin entitled ‘“Eliminat- 
ing Vibration Losses,” showing ap- 
plications of the company’s products 
for reducing and eliminating vibra- 
tion in machinery installations. 18 


Welding Equipment 
WESTINGHOUSE ELECTRIC & MFG. 


26-320, illustrating and describing 
the Midget Marvel Flexarc alternat- 
ing-current welder. Catalogue 26- 
640, covering Westinghouse crucible 
weld electrode, A-C type. . 19 


Socket Screws 


PARKER-KALON CORPORATION, 202 
Varick St., New York City. Folder 
illustrating and describing the com- 
pany’s new line of hollow set-screws, 
socket-head cap-screws, and socket- 
head stripper bolts, giving complete 
lists of sizes and prices. 20 


Grinding Wheels 
ABRASIVE Co., Tacony and Fraley 


Sts., Philadelphia, Pa. Circular 
ESA53, containing data on general- 
purpose grinding wheels. Circular 
ESA54, descriptive of  resinoid- 


-tonded nut-inserted disks for disk 


end surface grinding. 21 
Hydraulic Equipment 
W. F. & JOHN BARNES Co., Rock- 


ford, Ill. Circular illustrating and 
Cescribing the application of the 
Barnes piston-feed pump, which 
forms a part of the Barnes patented 
system of hydraulic transmission 
and control. 22 


Polishing and Buffing Machines 


HAMMOND MACHINERY BUILDERS, 
Inc., Kalamazoo, Mich. Circular on 
Type J Hammond automatic polish- 
ing and buffing machines. The numer- 
ous kinds of products suitable for 
finishing on these machines are 
illustrated. 23 


Heavy-Duty Grinders 


KLING Bros. ENGINEERING WorRKS, 
1300 N. Kostner Ave., Chicago, IIl. 





complete line of high-speed, heavy- 
duty grinders, including the new 
Model AT grinder with wheel wear 


compensator. 24 
Monel Metal 

INTERNATIONAL NICKEL Co., INC., 
67 Wall St., New York City. Bulletin 


T-9, containing information on the 
composition, properties, and _ heat- 
treatment of K Monel. Suggestions 
for machining and welding are in- 


cluded. 25 
Gear-Hobbing Machines 
BARBER-COLMAN Co., Rockford, 


Ill. Folder illustrating and describ- 
ing the Type S automatic hobbing 
machine for high-speed continuous 
hobbing of spur gears and pinions 
for small precision instruments. 26 


Steel for Broaches and 
Form Tools 

NATIONAL BROACH & MACHINE 
Co., Shoemaker and St. Jean Sts., 
Detroit, Mich. Circular entitled 
“Naloy,” describing a super-steel for 
broaches and form tools. 27 


Corrosion-Resistant Alloy 


REVERE COPPER AND Brass, INC., 
230 Park Ave., New York City. 
Catalogue descriptive of Herculoy, a 
new copper-silicon alloy which has 
the corrosion resistance of copper 
and the strength of steel. 28 


Tool Salvaging and 
Chromium Plating 

EASTERN CUTTER SALVAGE CORPO- 
RATION, 30 Littleton Ave., Newark, 
N. J. Forty-page catalogue, illus- 
trating and describing tool salvaging 




































































Co., East Pittsburgh, Pa. Catalogue Bulletin 837, covering the firm’s and hard chromium plating. 29 
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Pumps 

FAIRBANKS, MorsE & Co., 900 S. 
Wabash Ave., Chicago, Ill. Bulletins 
6920 and 6920R, treating, respective- 
ly, of oil-lubricated and water-lubri- 
cated deep-well turbine pumps with 
enclosed impellers. 30 


Shafting 


LA SALLE STEEL Co., Palmolive 
Bldg., Chicago, Ill. Booklet entitled 
“Shafting and Shaft Applications,” 
covering cold-finished steel bar 
shafting. The booklet is actually a 
handbook on the subject. 31 


Molded Plastic Couplings 


CONTINENTAL-DIAMOND FIBRE Co., 
Newark, Del. Bulletin describing a 
rew Celoron molded plastic sprocket 
coupling that is not affected by high 
or low temperature, oil, water, gaso- 
line, and many acids. 32 


Grooved Pins and Studs 


GROOV-PIN CORPORATION, 411-413 
Kerrigan Ave., Union City, N. J. 
Catalogue describing a new type of 
grooved pin and stud designed to re- 
duce the cost of assembling machine 
elements to a minimum. 33 


Lacquer for Metal Products 


ROXALIN FLEXIBLE LACQUER Co., 
INc., Elizabeth, N. J. Bulletins de- 
scribing tarnish-proof brass and 
silver lacquer No. 4527, and clear 
lacquer for brass for outdoor ex- 
posure No, 4917. _. 84 


Lift-Trucks 


REVOLVATOR Co., North Bergen, 
N. J. Bulletin 116, illustrating four- 
teen outstanding features of the new 
hydraulic “Red Giant Liftrucks.’’. 35 


Electric Equipment 


JANETTE Mrc. Co., 556-558 W. 
Monroe St., Chicago, Ill. Folder 
covering rotary converters, gener- 
ators, motor-generators, motorized 
speed reducers, electric motors, and 
motorized blowers. 36 


Self-Locking Cap- and 
Set-Screws 


DARDELET THREADLOCK CORPORA- 
TION, 55 Liberty St., New York City. 
Bulletin 17, dealing with the use of 
the Dardelet self-locking thread on 
cap- and set-screws. 37 


Universal Spring Winding 
Equipment 


JOHN BLANER Co., 629 Meek St., 
Sharon, Pa. Circular illustrating and 
describing the Blaner hand spring 
winder for tool-rooms, garages, and 
home workshops. __. _..88 


Precision Die Sets 


F. C. DANNEMAN Co., 203 Lafay- 
ette St., New York City. Supplemen- 
tary catalogue, with engineering data 
for the tool and die designer, intro- 
ducing a new Style A die set. _____39 


Magnet Controllers 


ELECTRIC CONTROLLER & MFG. Co., 
Cleveland, Ohio. Bulletin describing 
the construction and operation of an 
automatic magnet controller for 
high-speed lifting. 40 


Hoists and Trolleys 


YALE & TOWNE Mrc. Co., 4530 
Tacony St., Philadelphia, Pa. Cata- 
logue covering the Yale & Towne 
line of hand chain hoists, trolleys, 
and similar equipment. ______________ 41 


Electric Equipment 


GENERAL ELEcTRIC Co., Schenec- 
tady, N. Y. Circular GEA-2443A on 
three-shoe_ direct-current magnet 
brakes; GEA-1285A on track type 
limit switches. _. 42 


Carburizing Furnaces 


HeEvi Duty ELEcTRICc Co., Milwau- 
kee, Wis. Bulletin HD-937, describ- 
ing the Hevi Duty carburizer, a new 
carburizing, nitriding, annealing, 
and hardening furnace. _____. canes 43 


Flexible Couplings 


AJAX FLEXIBLE COUPLING Co., 
Westfield, N. Y. Catalogue of Ajax 
couplings, showing design and appli- 
cation, and giving tabulated data of 
sizes and dimensions, _.....______________. 44 


Arc-Welding Equipment 
HoBART BROTHERS Co., Troy, Ohio. 
Bulletin entitled “More for Your 
Money,” illustrating and describing 
the company’s new selective motor 
power control. 45 


Pipe Fittings 


E. M. DArT Mrec. Co., Providence, 
R. I. Catalogue containing complete 
data on Dart ball-joint pipe unions 
and fittings, including prices. _____.46 


Flexible Couplings 


T. L. SMITH Co., 2835 N. 32nd St., 
Milwaukee, Wis. Bulletin 179, de- 
scriptive of Rybeck full-floating flex- 
ible couplings, including prices. 47 


Milling Cutters 


GAIRING TooL Co., INc., Detroit, 
Mich. Circular illustrating and de- 
scribing the new Gair-Lock inserted- 
blade type of milling cutters. . 48 
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Shop Equipment News 


Machine Tools, Unit Mechanisms, Machine Parts, and Material- 
Handling Appliances Recently Placed on the Market 


Thompson Broach Grinding Machines 


Two grinding machines adapted 
either for use in the manufac- 
ture of broaches or for resharp- 
ening such tools in users’ plants 
have recently been developed by 
the Thompson Grinder Co., 
Springfield, Ohio. One of these 
machines is manually operated, 
except for the hydraulic traverse 
and return of the grinding wheel 
head. The other is fully auto- 
matic. When these machines 
are employed for resharpening 
broaches, it is recommended that 
the broach and its holder be re- 
moved from the broaching ma- 
chine as a unit and placed assem- 
bled on the table of the grinder, 
so as to avoid loss of time in re- 


moving broaches from their 
holders and in_ reassembling 
them. 


The hand-operated machine is 
shown in Fig. 1 equipped with a 
cup-wheel for grinding clearance 
in back of the cutting edge of 
broach teeth. A saucer wheel is 
used for grinding the rake and 
resharpening the cutting edge. 
The wheel-head has two swivels, 
the horizontal swivel at the back 
being graduated in degrees to 
facilitate obtaining the desired 
clearance and rake angles. The 
vertical swivel at the top of the 
head provides means for setting 
the wheel correctly for angular 
broach teeth. 


The handwheel at the left of 
the base is used for raising and 
lowering the wheel-head on its 
vertical slide to bring the wheel 
into proper relationship with the 
broach teeth. In Fig. 1 this ma- 
chine is shown equipped for re- 
sharpening broaches, and de- 
pendence is placed upon the 
existing accuracy of the tooth 
spacing. A locator is applied 
against the back of each succes- 
sive tooth, and the proper rela- 
tionship between the locator and 
the grinding wheel is obtained 
by means of a cross-slide which 
carries the locator and its mech- 
anism. This slide is moved by 
turning a knurled knob. 
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Fig. 2. Broach Grinding Machine with Hydraulically 


Actuated Table and Wheel-head 


Fig. 1. Thompson Manually Operated Broach 
Grinding Machine 
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the right of the wheel-raising 
handwheel are employed for ad 
justing the valves that control 
the table and wheel-head feeding 
movements. The long horizontal 
lever is operated to traverse the 
table rapidly, in running work 
from under the wheel when a job 
is completed and advancing a 
broach into the sharpening posi- 
tion. 

Both the automatic and man- 
ually operated machines are built 
in three sizes, with capacities 
for grinding broaches up to 48, 
60, and 72 inches long. 51 


Gleason Single-Cycle Spiral-Bevel and Hypoid 
Formate Gear-Finishing Machine 
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of the machine. Provision is 
made for indexing by means of 
a gap in the cutter which follows 
after the second series of blades. 
When this gap comes abreast of 
the gear blank, the gear is in- 
dexed. 

The cutter rotates at a uni- 
form speed. When the number 
of cutter revolutions has equalled 
the number of teeth in the gear, 
the operation is completed. Be- 
cause of the light finishing cuts 
taken by each blade, long cutter 
life is obtained. Also, only a 
small amount of metal need be 
ground off the blades in the 
sharpening operation. 

Unusually accurate tooth spa- 
cing is obtainable because of the 
rigid construction of the entire 
machine, the light cuts taken by 
each blade, the hardened and 
ground dividing plate mounted 
directly on the work-spindle, 
and the use of the same two 
blades for finishing each tooth 
space. A particularly rigid con- 
struction has been obtained by 
provision of the overhead tie, 
use of heavy-section castings, 
and clamping of work-head hy- 
draulically. While the cut is tak- 
ing place, the only movement is 
the rotation of the cutter-spindle. 

Chucking and unloading are 
facilitated by the power chuck- 
ing and stripping mechanism 
that is built into the work-spin- 
dle and controlled by a lever. 
The chucking arbor is centered 
on the outside diameter of the 
work-spindle to provide addi- 
tional rigidity. The time re- 
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When the foot-treadle is de- table is in the required position, 

: pressed, a hydraulic valve is a sensitive electric switch actu- 

= opened, causing the wheel-head ates a solenoid, which turns off 

E to move forward and backward the hydraulic table feed and 

= on its cross-slide to complete the trips a valve, causing the wheel- 

= grinding of one tooth. Mean- head to move forward and back- 

z while, the locator has been car- ward on its cross-slide for grind- 

: ried forward with the grinding ing one tooth. 

: wheel head, and after leaving When the wheel-head has re- 

: contact with the broach tooth, it turned to its starting point, it 

: is snapped forward under spring trips another electric switch, 
tension into the space between again actuating the solenoid, so 
the next two teeth of the broach as to open the hydraulic valve 
as the wheel-head recedes to its and apply pressure for another 
starting point. step in the feed movement of the 

= Then the operator turns the table. The two small levers at 

5 right-hand wheel to locate the 

2 machine table in position for 

z grinding the next broach tooth. 

= The correct position is deter- 

5 mined by advancing the table 

: until the needle on the dial in- Hypoid and spiral-bevel gears 

= dicator carried by the locator are finish-cut by the Formate 

; registers zero. This sequence of method in a single-cycle machine 

a machine movements is repeated now being introduced on _ the 

: until all the teeth of the broach market by the Gleason Works, 

2 have been ground. Rochester, N. Y. The Formate 

A The fully automatic machine, method is the fastest developed 

2 shown in Fig. 2, has a grinding thus far for finish-cutting gears 

e wheel head similar to that of the of the types mentioned. The 

2 manually operated machine, and gears are cut in a_ standard 
it is raised and lowered in a_ rougher before being transferred 

2 similar manner. However, hy- to the new machine for finish- 

2 draulic power is used on this cutting. 

= machine to advance the table to The cutter and gear remain in 
bring each broach tooth into po- the normal full-depth operating 
sition for grinding. When the _ position during the entire cyck 

Gleason Machine for Finishing Spiral-Bevel and Hypoid Gears 
by the Formate Method 
: 
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quired to replace a finished gear 
with a rough-cut blank has been 
greatly reduced, as the operator 
needs only to move the control 
lever to withdraw the work-head 
and automatically unload the 
gear. After a rough-cut blank 
has been placed on the arbor, the 
control lever is simply raised, in 
order to chuck the blank and ad- 
vance the work-head into the 
cutting position. 
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Spiral-bevel and hypoid gears 
as large as 18 inches pitch diam- 
eter, 2 1/2 inches diametral 
pitch, 2 1/2 inches face, and 9 
inches cone distance, having a 
ratio of 12 to 1, can be accom- 
modated in the machine. The 
largest pitch angle that can be 
cut is 85 degrees 14 minutes, 
and the smallest, 71 degrees 34 
minutes. The index range in- 
cludes from 30 to 78 teeth. 52 


Hannifin Crankshaft Straightening Press 


A 35-ton sensitive press espe- 
cially designed for straightening 
heavy crankshafts is the latest 
development of the Hannifin 
Mfg. Co., 621-631 S. Kolmar 
Ave., Chicago, Ill. This press 
has a single-lever sensitive pro- 
portional control for the ram 
movement. When the control 
lever is moved in either direc- 
tion, the ram will move a pro- 
portional distance under full 
pressure and then stop. The op- 
erating valve then automatically 
moves to neutral and the pump 
idles at zero pressure until an- 
other movement of the ram is 
required. This simple control 
contributes to rapid and accurate 
straightening. 


An individual hydraulic power 
unit, built into the base, makes 
the press a compact, self-con- 
tained installation. The table is 
equipped with special fixtures, 
including an adjustable carriage 
which rolls on _ ball-bearing 





mountings on the hardened rails 
of the table. The carriage runs 
on hardened wheels, a construc- 
tion that simplifies movement 
of the crankshafts being straight- 
ened. 

The frame, base, reservoir and 
box type table are entirely of 
welded construction, providing a 
simplified assembly without un- 
necessary weight. The machine 
has a stroke of 6 inches. It can 
be operated downward at ram 
speeds up to 53 inches a minute 
and upward at speeds up to 77 
inches a1 ute. The distance 
from the table to the ram with 
the latter in the up position is 
20 inches, while the distance 
from the center of the ram to 
the face of the frame is 9 inches. 
The table measures 90 inches in 
length. 53 


Detrex Automatic Vapor-Spray-Vapor 
Degreaser 


The large completely auto- 
matic degreaser here shown has 
recently been built by the De- 
troit Rex Products Co., 13005 
Hillview Ave., Detroit, Mich., 
for cleaning metal stampings. It 
is known as a “vapor-spray- 
vapor” machine, and is equipped 


with a two-strand cross-rod type 
conveyor, arranged for loading 
and unloading at the same end. 
The work is placed in perforated 
baskets which are hung from 
the cross-rods of the conveyor. 
In passing through the de- 
greaser, the work is lowered in- 











Hannifin Crankshaft Straightening Press of 


35 Tons Capacity 
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Automatic Detrex Degreaser for Cleaning 


Metal Stampings 
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to the hot solvent vapors, which 
remove part of the heavy grease. 
As the conveyor moves hori- 
zontally along the machine, clean 
warm solvent is sprayed under 
pressure on the work. A final 
cleaning in pure solvent vapors 
insures complete removal of oil 
and grease. Returning overhead 


A new Bolender burnishing 
machine that differs widely in 
appearance and internal design 
from preceding models, although 
retaining many of their basic 
features, is being announced by 
the Cimatool Co., Dayton, Ohio. 
Advantages of the latest model 
include greater ease and speed 
of both set-up and change-over, 
higher production speed, better 
control and greater range of 
pressure between the gears, and 
greater accuracy in the align- 
ment between master burnishers 
and work-gears. 

These advantages have been 
obtained through the provision 
of a cone worm drive, forced 
feed lubrication to all bearings, 
a combined timing and reversing 
mechanism, horizontal mounting 
of the master burnishing gears, 
Timken tapered roller bearings 
throughout, a V-belt drive, a 


Cimatool Bolender Gear Burnisher 





to the loading and unloading sta- 
tion, the work emerges clean, 
warm, and dry, ready for sub- 
sequent finishing operations. 
The rated cleaning capacity of 
this degreaser is approximately 
3000 pounds of work an hour 
with the normal conveyor speed 
of 6 feet a minute. 54 


mechanism for quickly mounting 
master burnishers, a more con- 
venient hydraulic adjustment 
and control, and a new dual 
push-button control. 

Gears from 1 1/8 to 20 inches 
in diameter can be handled by 
the machine. The wider and more 
rugged slide that carries the two 
idler burnishers (seen in Fig. 2) 
is fitted with a rapid screw ad- 
justment for positioning. The 
upper bearing support for each 
of the two idler burnishers and 
for the master burnisher is 
mounted in a swing arm which 
permits easy access in changing 
over from one job to another. 

The work-arbor has a rapid 
and fine adjustment for verti- 
cally positioning the gear to be 
burnished, as well as a lateral 
adjustment. A dial gage shows 
the actual pressure between the 
gears at all times. _..55 


























Automatic Stop for Landis 
Threading Machines 


Landis Automatic 
Work-Stop for 
Threading Machines 


An automatic work-stop has 
recently been designed by the 
Landis Machine Co., Inc., Way- 
nesboro, Pa., for application to 
the Landmaco threading ma- 
chine and to other standard 
threading machines built by the 
concern with a Model A carriage 
front. This attachment can be 
used to advantage when it is 
desired to locate stock in a rela- 
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= Fig. |. Cimatool Bolender Burnishing Machine for Fig. 2. The Idler Burnishers, Master 
: Improving and Truing up Gear Teeth Burnisher, and Work-gear 
eT ae 














IUUNUTANLULNNNL 










HTT 




































NNUUINLLENUDAAEUVENDENUEGLOLATONUONUDEUT OLE 













HTT 








LUNN 


WANNA 





Wilh 





ALLAAH 







AUUUUENUUNUUNAALUUUUNN ANNAN 














LOUUSUUUONNSNUATODNNAUUENNALA LEON AT nN 





EVENT TNA AAU 





ee LLL 
To obtain 


SHOP EQUIPMENT SECTION 


PULL LL LLL ALLL LLL 





tive position for threading. It is 
particularly applicable in opera- 
tions where the thread must be 
cut close to a shoulder and thread 
lengths must be maintained. 
The work-stop facilitates pro- 
duction, particularly when a 
number of similar pieces are to 
be threaded. The stop-arm is 
mounted on a horizontal shaft 
supported in a bracket fastened 
to the carriage. It is adjustable 
on the shaft for any distance up 
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to the length of the carriage 
travel. 

When the carriage is in the 
back position for loading and 
unloading, the stop-arm is down. 
After the piece to be threaded 
has been gripped in the vise, a 
cam which actuates the stop-arm 
mechanism is set so that the arm 
rises with the first movement of 
the carriage. This obviates the 
possibility of the arm striking 
the headstock. 56 


Eisler Spot-Welding Machines 


A spot-welding machine that 
is designed specifically for use in 
the manufacture of metal doors 
and is capable of welding steel, 
iron, stainless. steel, bronze, 
brass, and aluminum is illustrat- 
ed in Fig. 1. This equipment, as 
well as the machine shown in 
Fig. 2, are recent developments 
of the Eisler Engineering Co., 
Inc., 750 S. 13th St., Newark, 
N. J. These machines are air- 
operated and controlled by means 
of foot-switches. They can be 
built in various sizes to suit the 
work to be fabricated. 

The upper arm of the machine 
shown in Fig. 1 can be adjusted 
lengthwise to obtain a distance 


of from 12 to 72 inches between 
the faceplate on which the lower 
arm is mounted, and the welding 
points. This arm can also be ad- 
justed vertically and turned into 
any position. The electrode- 
holder is water-cooled. 

The lower arm is made nar- 
row, so as to permit welding 
corners, edges, and doors of nar- 
row width. It is also water-cooled 
and is adjustable for height. The 
transformer is provided with a 
twenty-four point switch for cur- 
rent regulation. An automatic 
timer is another feature of this 
machine. 

The welder shown in Fig. 2 is 
of the same general design, but 


ul 


is equipped with a lower arm 
that can be quickly raised or 
lowered to facilitate the welding 
of boxes, drawers, etc. This arm 
has also an in and out adjust- 
ment. Tubes or pipes can be 
welded on this machine after re- 
moving the arm rest. 57 


Airco Alloy-Steel 
Gas-Welding Rod 


A gas-welding rod known as 
“Airco No. 1 high-ductility alloy 
steel” has been developed by the 
Air Reduction Sales Co., Lincoln 
Bldg., New York City, to pro- 
vide increased ductility and gen- 
eral improvement in the quality 
of both single- and multiple- 
layer steel welds. 

This new rod has the ability 
to withstand considerable heat- 
ing without burning. It is suit- 
able for all steel-pipe and plate 
welding, both light and heavy. 
The ultimate tensile strength of 
welds made with this rod is in 
excess of 60,000 pounds per 
square inch. The Rockwell hard- 
ness of the weld metal ranges 
from B-60 to B-85, depending 
upon the carbon content of the 
base metal and upon the type of 
ESAS meenreree eee re Pc 58 














Fig. 1. 


Eisler Spot-welding Machine with 
Completely Adjustable Upper Arm 
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Fig. 2. Spot-welder with Lower Arm that can be 
Quickly Raised and Lowered 
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Barber-Colman Automatic Hobbing Machine 


A Type S hobbing machine, 
designed for the high speed, con- 
tinuous production of spur gears 
and pinions for small precision 


instruments, such as_ meters, 
clocks, watches, cameras, and 
motion picture apparatus, has 


been placed on the market by the 
Barber-Colman Co., Rockford, 
Ill. Work up to 1 inch in diam- 
eter by 1/2 inch face width can 
be handled. Gear teeth up to 24 
diametral pitch can be cut in 
brass and up to 32 diametral 
pitch in steel. 

The fully automatic cycle of 
this machine includes work load- 
ing, rapid approach of the work 
to the hob, feed, quick return, 
ejection of the work, and repeat. 
The operator merely keeps the 
cam-operated magazine loaded. 
The machine can, however, also 
be supplied for operation as 
hand-loaded, single-cycle equip- 
ment. 

Kase of set-up is another fea- 
ture of this hobbing machine. 
The hob can be adjusted laterally 
by means of collars on the spin- 
dle. Adjustment of the hob to 
suit the work diameter is quickly 


effected by turning a_ knurled 
disk on top of the machine. The 
hob-spindle is set accurately to 
the required lead angle by means 
of graduations and a_ vernier. 
The spindle is locked securely by 
a quick-acting clamp. All change- 
gears for speed, feed, and index- 
ing are interchangeable. A shaft 
with a guarded square end pro- 
vides for turning the machine 
over by hand. 


The work-spindle is tapered 
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on the nose to receive sleeves, 
collets, or bushings. The spring- 
loaded tail-spindle automatically 
withdraws at the end of each 
cycle to release the work and 
then advances to move a new 
work-piece from the magazine 
into the driving spindle. An 
automatic trip-lever controls the 
one-revolution clutch which gov- 
erns the work-handling mechan- 
ism. Hobs from 5/8 to 7/8 inch 
in diameter can be operated at 
speeds of from 500 to 1500 rev- 
olutions per minute. 59 


Fellows Enveloping Gear Generator 
and Gear Burnishing Machine 


A new machine developed for 
finishing gear teeth by the en- 
veloping generating process has 
recently been announced by the 
Fellows Gear Shaper Co., Spring- 
field, Vt. In this machine, shown 
in Fig. 1, the principle employed 
for removing metal differs from 
conventional gear-cutting meth- 
ods in that (1) the tool and work 
are rotated together without any 
control by an indexing mechan- 
ism; (2) cutting is accomplished 





by setting the axis of the tool 
and of the work askew relative 
to each other and by bringing 
the tool into intimate contact 
with the work under pressure; 
and (3) the tool is rotated at 
high speed and traversed at slow 
speed, first in one direction to 
finish one side of the teeth, and 
then in the opposite direction to 
finish the other side of the teeth. 

When tool reciprocation is not 
restricted, the tool is traversed 











Barber-Colman Machine for Hobbing Spur Gears 
and Pinions for Small Precision Instruments 





Fig. |. 


Fellows Enveloping Gear Generator for 
Finishing Spur and Helical Gears 
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Fig. 2. 


for a distance slightly greater 
than the gear face width, and 
one complete cycle finishes the 
gear. In cases where reciproca- 
tion is restricted by a shoulder, 
the work is fed steadily upward 
into the tool, the latter being 
reciprocated about 1/32 inch to 
enhance the cutting action and 
improve the finish. This upward 
feeding action continues for a 
predetermined time, the _ tool 
making one or more cycles de- 
pending upon the amount of ma- 
terial to be removed. 

The tools are made in various 
types to suit the character and 
shape of the work and other 
conditions. The two-piece tool 
shown at the left in Fig. 2 can 
be used for finishing spur and 
helical gears when there is no 
interfering projection on the 
work. The one-piece tool shown 
in the center is made with an- 
gular slots cut to the full depth 
of the teeth and on a helix, so as 
to produce a multiple number of 
cutting edges. It is free-cutting, 
is especially adapted to shoulder 
gears, and is particularly suited 
for semi-finishing when work 
requires two finishing cuts. 
When this tool is used for final 
finishing, it is ground to envelop 
the work. The tool at the right 
is of the serrated-tooth type, 
with a series of shallow grooves 
cut on both sides of the teeth to 
present a multiplicity of cutting 
edges. This tool is particularly 
suited to final finishing. 

The machine has a capacity 
for gears up to 8 inches pitch 


Enveloping Generating Tools Used for 
Finishing Spur and Helical Gears 


Fig. 3. 


diameter, 2 1/2 inches face 
width, and 4 diametral pitch. 
The same concern has also 
brought out the No. 4B gear- 
burnishing machine illustrated 
in Fig. 4, which is designed to 
handle small fine-pitch gears, 
two at a time. This machine is 
so constructed electrically that 
it is impossible to bruise the 
work, the gears being brought 
into rotative contact with the 
burnishing gears before pres- 
sure can be applied. Four idler 
and one driven burnishing gears 
make it possible to burnish two 
gears at a single setting, while 
the independently operated slides 











Fig. 4. 


chine for Small Gears 


Fellows Burnishing Ma- 
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To obtain additional information on equipment 
described on this page, see lower part of page 142. 


Close-up View of a Burnishing Operation 
on Two Gears of Different Diameters 


for the idler burnishing gears 
enable two gears of different di- 
ameters to be burnished at the 
same time. 

The time of burnishing is 
automatically controlled by ad- 
justable timing relays, which 
have a range of from three to 
forty seconds. These relays are 
independently adjustable, so as 
to permit burnishing longer in 
one direction than in the other, 
if desired. High-speed burnish- 
ing is another feature, it being 
pointed out that a 4-inch diam- 
eter gear of 1/16 inch face width 
can be handled at the rate of 480 
gears an hour, and smaller gears 
at proportionally faster rates. 
Gears up to 4 inches pitch diam- 
eter and 20 diametral pitch can 
be handled. 60 


Kingsbury Alternating- 
Current Solenoid 


An alternating-current solen- 
oid developed by the Kingsbury 
Machine Tool Corporation, Keene, 
N. H., for tripping the drilling 
head made by this concern has 
now been made available to other 
manufacturers. This solenoid is 
cylindrical in shape, small, and 
compact. It is oil- and moisture- 
resistant, and can be mounted in 
any position. A _ built-in mag- 
netically shielded return spring 
is another feature. 

The slotted solid plunger and 
pole-piece construction permit 
the economical redistribution of 
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iron in the magnetic circuit, in 
order to effect variations in the 
character of the pull curve ac- 
cording to individual require- 
ments. The solenoid is efficiently 


Reed-Prentice Vertical 


An improved Model 5 vertical 
milling and die-sinking machine, 
equipped with a helical gear 
drive to the spindle, has been 
announced by the Reed-Prentice 
Corporation, Worcester, Mass. 
The top gear-box is completely 
equipped with helical gears sup- 
ported by Timken bearings. This 
arrangement has replaced the 
belt drive employed on the previ- 
ous models. 

Standard equipment includes 
a single pulley drive, a rapid 
power traverse in either direc- 
tion for both cross and longitu- 
dinal movements, and a spindle 
adapter with the standard out- 
side taper of the National Ma- 
chine Tool Builders’ Association, 
and a Brown & Sharpe No. 10 
taper inside. 

Important specifications are 
as follows: Longitudinal power 
feed, 48 inches; cross power 
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cooled through conduction to its 
housing. Still another advantage 
is the suitability of this solenoid 
for high-duty cycles of opera- 
tion. ae 


Miller and Die-Sinker 


feed, 16 inches; vertical adjust- 
ment of head on column, 15 
inches; vertical feed of spindle, 
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9 inches; maximum distance 
from end of spindle to table, 30 
inches; distance from center 
line of spindle to face of column, 
11 1/4 inches; and working sur- 
face of table, 68 by 16 inches. 
Eighteen spindle speeds ranging 
from 17 to 600 revolutions per 
minute are standard, but a high- 
speed range from 34 to 1200 
revolutions per minute is avail- 
able. Es 


Doall Machine with 30-Inch Throat 


The largest Doall three-in-one 
contour machine to be built by 
the Continental Machine Spe- 
cialties, Inc., 1301 S. Washing- 
ton Ave., Minneapolis, Minn., 
has a throat depth of 30 inches. 
This machine is designated the 
“Metalmaster Deep Throat MD.” 
Like its companion, the Model M, 
it has a built-in automatic in- 
stantaneous butt-welder for the 
saws. The butt-welding opera- 
tion is performed automatically 
by pressing a lever. 

This new model, like the pre- 
vious one, described in August 
MACHINERY, page 815, is pro- 
vided with a dial control for cut- 


ting speeds. An indicator records 
any speed from 40 to 800 feet a 
minute and a “job selector” dial 
translates the correct speed to 
use in sawing or filing forty- 
eight different materials. 

A power work feed actuated 
by weights and levers is another 
feature of the machine, and 
there is a mechanical toggle for 
rotating the work to follow a 
contour instead of guiding the 
contour by hand. A foot-pedal 
permits instant release of the 
work feed. The work-table can 
be tilted four ways. A new type 
of detachable disk cutting unit 
is furnished. 














Reed-Prentice Vertical Miller and Die-sinker with 
Helical Gear Drive to Spindle 


To obtain additional information on equipment 
described on this page, see lower part of page 142. 


New Model Doall Contour Machine which has a 
Throat Depth of 30 Inches 
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This new model contour ma- 
chine is regularly built with a 
work thickness capacity of 8 
inches, although it can be con- 


structed to cut thicknesses up to 
12 inches if desired. Arc-welded 
steel construction has been em- 
ployed for the entire base. ____..63 


Cincinnati High-Speed Shaper 


A high-speed shaper now be- 
ing placed on the market by the 
Cincinnati Shaper Co., Cincin- 
nati, Ohio, is similar in appear- 
ance to the universal and rapid- 
traverse 16-inch shapers built by 
the concern, but there are dif- 
ferences in construction to pro- 
vide the high-speed feature. For 
example, the rocker arm and link 
are made of aluminum alloy, to 
reduce the weight of these recip- 
rocating parts and insure smooth 
reversal at speeds up to 200 
strokes a minute. 

The head of the shaper is 
equipped with a clapper retainer 
that can be made inoperative at 
will. This device restricts the 
upward swing of the clapper and 
insures accurate operation of 
this member. The head can also 
be equipped with a tool-lifter 
that protects the cutting edges 
of tools. This device is essential 


with cemented tungsten-carbide 
tools. 

The shaper ram is made of 
Meehanite, which permits a re- 
duction in weight and an in- 
crease in strength and accuracy. 
This material is also used in the 
cast-iron bearing of the column, 
providing good bearing condi- 


tions. The shaper is of 16-inch 
heavy-duty capacity. It weighs 
I IIIS. Scerisnivclciticiccntcininialine 64 


Federal Press Welders 
of Air, Air-Toggle 
and Cam Types 


A line of press welders known 
as the P-1 series has been 
brought out by the Federal Ma- 
chine & Welder Co., 212 Dana 
St., Warren, Ohio, in various 
sizes from 20 to 75 kilovolt- 

















Cincinnati Shaper which Operates at Speeds up to 
200 Strokes a Minute 
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Federal Press Welder of the Air 
and Toggle Type 


ampere ratings. These machines 
are built in the air and toggle 
type illustrated, as well as in a 
direct-acting air type and in a 
direct cam-pressure type. 

In the machine shown, pres- 
sure is applied by a gear train, 
toggle, and air cylinder on top. 
Through a Reeves variable-speed 
transmission in the gear train, 
speeds can be varied in a ratio 
of 3 to 1. Electrical timing is 
obtained by means of a fan type 
cam, mounted on the drive-shaft 
that operates the contactor panel 
or control through a limit switch. 

By tripping and releasing the 
clutch, the welder is made to go 
through one cycle of operation 
and produce a single spot weld. 
However, by holding down the 
clutch-pedal, the cycle can be 
repeated continuously. 

The machine illustrated is 
equipped with standard horns, 
but universal horns can be fur- 
nished. They can be adjusted 
in and out for alignment of the 
points, and rotated if desired. 
The lower horn can be adjusted 
up or down a distance of 8 
inches through a _ jack-screw. 
This horn has an auxiliary strut 
brace support. The lower arm 
socket is adjustable to the right 
or left to facilitate the use of off- 
4 ER 
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described on this page, see lower part of page 142. 
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Shaw Model M 
Blueprint Machine 


Printing speeds ranging from 
9 inches to 12 feet a minute are 
available on a Model M machine 
recently brought out by the 
Shaw Blue Print Machine Co., 
Inc., 11 Campbell St., Newark, 
N. J., for reproducing blueprints 
or black-and-white prints. This 
machine is fitted with three arc 
lamps of high actinic ray which 
use 1/2-inch by 9-inch carbons. 
The lamps are so designed that 
the arcs will burn steadily for 
more than forty-five minutes be- 
fore breaking, and trimming is 
required only after eight hours 
of continuous burning. The lamps 
swing forward for convenience 
in trimming. 

A fan on the left-hand side of 
the machine cools the lamps and 
the contact glass. The air is ex- 
hausted through the end hous- 
ings. This feature increases op- 
erator comfort. 

This equipment is driven by a 
1/4-horsepower constant - speed 
motor running at 1750 revolu- 
tions per minute. The desired 
operating speeds are obtained by 
means of a Reeves variable-speed 
drive and control. Oilite bearings 
are provided for all shafts and 
other bearing points. Tracings 
up to 42 inches in width can be 








handled by the standard machine 
and special machines can be built 
for tracings up to 54 inches. _ 66 


Partool Eight-Spindle 
Horizontal Rotary Lathe 


An eight-spindle horizontal ro- 
tary lathe designed especially 
for machining  universal-joint 
flange bodies was recently built 
by the Partool Machine Co., 9111 
Schaefer Highway, Detroit, Mich. 
This machine operates at the 
rate of 900 cycles an hour. AS 
will be seen from the illustra- 
tion, it consists essentially of 
a base of fabricated steel, 93 
inches in diameter, on which a 
large ball bearing is mounted 
that carries the eight-spindle 
rotating work-head. 

The work-holders are designed 
to automatically clamp each part 
before machining and to release 
it at the end of the operation. 
The tool-blocks are mounted on 
large-diameter shafts, and are 
operated to and from the work 
by cams. All reciprocating parts 
are force-feed lubricated from a 
central oiling system. Coolant is 
pumped to a reservoir on top of 
the machine, from which it is 
fed to the work. Chips are 
dumped into a container. 67 




















Majestic ““MetaLayeR” with Pro- 


tective Cover Removed 


“MetaLayeR” Spray Gun 
of Improved Design 


The Metals Coating Co. of 
America, 495 N. 3rd St., Phila- 
delphia, Pa., has brought out a 
Majestic ““MetaLayeR” which is 
said to deposit approximately 
100 per cent more metal from 
the larger sizes of wires in a 
given time than previous models, 
with about one-third less con- 
sumption of oxygen and acety- 
lene per weight of metal depos- 
ited. The feeding of heavier 
wires at greater speeds required 
a departure in the method of 
gearing and in the bearing de- 











Shaw Blueprint Machine with Operating Speeds 
up to 12 Feet a Minute 





To obtain additional information on equipment 
described on this page, see lower part of page 142. 


Partool Special Rotary Lathe for Machining 
Universal-joint Flange Bodies 
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sign, so as to avoid excessive 
weight or unwieldy size. 

Only a small increase is neces- 
sary in the pressure and volume 
of the compressed air over the 
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requirements of lower capacity 
guns. The gun can be supplied 
with a standard handle for man- 
ual operation or with an ad- 
justable toolpost holder. 68 


U.S. Power-Driven Coiled Stock Straighteners 


Heavy coiled stock can be 
straightened by means of the 
power-driven equipment here 
shown, which has been added to 
the line of machinery built by 
the U. S. Tool Company, Inc., 
Ampere, East Orange, N. J. 
When this unit is used in con- 
junction with the automatic coil 
cradle and slide feed built by the 
same concern, it provides means 
for automatically removing stock 
from coils, straightening the 
stock, and feeding it in accurate 
lengths to punch presses. 

All the rollers in this machine 
are equipped with needle bear- 
ings. A simple automatic adjust- 
ment keeps the rolls parallel. An- 
other important feature is that 
each new coil of stock can be 
loaded into the machine without 
disturbing the setting of the 
straightening rolls. A _ single 
movement of the operating lever 
releases the feed-rolls for start- 
ing a new coil. 

These straighteners are built 
in a number of sizes to handle 


stock up to 1/4 inch thick, and 
when used in conjunction with 
the plain stock straighteners also 
made by this company, thin 
springy material can be handled. 
Units can be supplied to suit any 
width of stock. 69 


Hisey Two-Wheel 
Wet Grinder 


The two-wheel wet grinder 
here illustrated is being built in 
three sizes for 10-, 12-, and 14- 
inch wheels by the Hisey-Wolf 
Machine Co., Cincinnati, Ohio. 
It is designed for use with mo- 
tors of any electrical character- 
istics. The TexDrive permits 
the proper spindle speed to be 
easily attained. 

A constant stream of coolant 
is applied directly on the work. 
The same water is used over and 
over again, a separator remov- 
ing all grit before the water is 
returned to the reservoir. This 
separator is easily cleaned. 70 
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McCrosky Cutter Blade with Ser- 


rations Ground from the Solid 


McCrosky Cutter Blades 
with “Tru-Ground” 
Serrations 


Serrated cutter blades in 
which the serrations are ground 
from the solid instead of being 
hobbed have been developed by 
the McCrosky Tool Corporation, 
1340-70 Main St., Meadville, Pa. 
The formation of serrations by 
grinding has always been used 
with unmachineable alloys like 
Stellite, but this method, accord- 
ing to the concern, has hitherto 
been too difficult and expensive 
to be practical with high-speed 
steel blades, as only one serra- 











Coiled Stock Straightener Built in Several Sizes 





by the U. S. Tool Company, Inc. 





To obtain additional 


information on equipment 


described on this page, see lower part of page 142. 


Hisey Two-wheel Grinder Equipped for Wet 


Grinding Operations 
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tion could be ground at a time 
and the grinding wheel had to 
be dressed often in order to 
maintain the sharp V-form and 
to grind to a uniform angle and 
pitch. 

To overcome these manufac- 
turing difficulties, the McCrosky 
Tool Corporation developed a 
new form of serration which 
has flat-bottomed grooves be- 
tween the V-shaped teeth; in 
other words, every second tooth 
is omitted on the blade. This 
does away with the sharp V- 
ridge on the periphery of the 
grinding wheel and also permits 
a series of serrations to be 
ground at one time. 

Omitting every second tooth 
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on the blade does not change the 
adjusting increments of the 
assembled tool, because no teeth 
are omitted from the blade slot. 
Each blade can therefore be 
moved outward from one serra- 
tion to another, as in a tool 
made with conventional blade 
serrations. The illustration shows 
the relation of the McCrosky 
blade and body serrations on a 
tool provided with tungsten-car- 
bide tipped blades. 

The use of “Tru-Ground” ser- 
rations on high-speed steel blades 
is particularly advantageous, be- 
cause it is possible to produce 
the serrations from the solid 
after the blades have been hard- 
ened. . cess 


South Bend Pedestal Type Adjustable 
Motor Drive for Lathes 


An adjustable motor drive sup- 
ported on a pedestal has been de- 
signed by the South Bend Lathe 
Works, 778 E. Madison St., 
South Bend, Ind., for application 
to back-geared screw - cutting 
lathes of 9, 11, 18, 15, and 16 
inches swing. These lathes are 
built by the concern in bed 
lengths of from 3 to 12 feet. In 
this motor drive, the motor and 
countershaft are supported on 
the pedestal in the same horizon- 
tal plane as the headstock cone 
pulley of the lathe. 

Power is transmitted 
from the motor to the 


adjusting the cone pulley belt 
to obtain the desired pulling 
power and to take up belt stretch. 
A belt-tension release lever per- 
mits easy shifting of the belt 
from one step to another. 72 


Automatic Plastics 
Molding Machine 


A completely automatic ma- 
chine for molding thermo-setting 
plastic materials of the phenolic- 
base and urea-compound types 

















Stokes Fully Automatic Machine 
for Molding Plastic Materials 


is being introduced on the mar- 
ket by the F. J. Stokes Machine 
Co., Philadelphia, Pa. A meter- 
ing device feeds the proper 
amount of molding powder from 
a hopper to the mold. The ma- 
chine can be set for the correct 
amount of breathing (degassing) 
and curing time, and mold tem- 
perature. The produc- 
tion cycle is repeated 





countershaft through V- 
belts, and from the 
countershaft to the lathe 
spindle by a flat leather 
belt, as shown in the 
illustration. A reversing 
switch permits the oper- 
ator to start, stop, or 
reverse the rotation of 
the lathe spindle from 
an easy working posi- 
tion. 

One of the advantages 
claimed for this type of 
drive is that the lathe 
is relieved from all driv- 
ing strains. An adjust- 
able-tension brace _ be- 
tween the countershaft 








automatically, but if 
anything should inter- 
rupt the discharge of 
finished parts, the ma- 
chine would stop. 

Small pieces can be 
molded from 1 to 1 3/4 
inches in depth, depend- 
ing upon the shape, 
while the largest piece 
that has so far been 
produced is 3 1/16 inches 
in diameter by 3/16 inch 
thick. The machine is 
designed primarily for 
single-cavity molds of 
the positive type. The 
time required for chang- 
ing molds and setting 





and the lathe equalizes 
the belt pull. There is 
also a turnbuckle for 


South Bend Lathe Equipped with Pedestal Type 
Adjustable Motor Drive 


To obtain additional information on equipment 
described on this page, see lower part of page 142. 


controls for different 
parts is from thirty to 
sixty minutes, ________.73 
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Tapping Machine Designed for a 
Wide Range of Work 


Procunier Universal 
Tapping Machine 


Five speeds ranging from 385 
to 2240 revolutions per minute 
are available in a tapping ma- 
chine being introduced on the 
market by the Procunier Safety 
Chuck Co., 16 S. Clinton St., 
Chicago, Ill. This wide range of 
speeds has been provided to 
adapt the machine for tapping a 
wide range of materials and hole 
sizes. Two interchangeable heads 
afford a capacity for taps from 
No. 8 to 5/8 inch, inclusive. 

A particular feature of the 
machine is the use of long hel- 
ical springs to maintain preset 
tapping and reversing pressures 
independently of the operator. 
This facilitates precision tap- 
ping at high speeds and affords 
maximum protection for the taps 
and the work. 

Automatic continuous lubrica- 
tion is supplied to the tap only 
during actual tapping. Other 
features include the use of sensi- 
tive high-speed tapping heads, a 
“Tru-Grip” tap-holder, a preci- 


depth-stop adjustment and an 
offset foot-pedal which permits 
the operator to sit directly 


Alco Drill Chucks 


Drill chucks and tap-holders 
designed specifically for use on 
Brown & Sharpe and other screw 
machines without requiring bush- 
ings to accommodate different 
sizes of tools are shown at the 
left and right, respectively, in 
the accompanying illustration. 
They are recent products of the 
Alco Tool Co., 835 Housatonic 
Ave., Bridgeport, Conn. 

Each drill chuck is made with 
two V-shaped jaws which are 
closed on the drill shank when 
the large nut is turned. This nut 
is made with a ground internal 
taper which moves along a tap- 
ered surface on the jaws. The 
drill chucks are full-floating and 
can be used to replace drill- 
bushing holders without affect- 
ing machine cams. These chucks 
are made in eight sizes, the 
smallest of which has a capacity 
from 1/32 to 1/8 inch and the 
largest from 7/16 to 5/8 inch. 

The tap-holders are identical 
in construction to the drill 
chucks, except that they are pro- 
vided with a sliding sleeve on 
the shank, which allows the tap 
to move forward when the rota- 
tion of the spindle is faster than 
the travel of the cam. The tap- 
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facing the table. Chuck spindles 
are available for external thread- 
ing operations, _.______________ 74 


and Tap-Holders 


holders are also made with a 
floating shank to provide for 
concentric alignment and there- 
by reduce the breakage of taps. 

The new tap-holders are tap- 
ered to a small diameter to pro- 
vide ample clearance for rapid 
cross-slide tool movements. They 
are also made in eight sizes.___75 


Wade Drawing Envelopes 
for Shop Use 


An envelope made with a lac- 
quered metal back and a trans- 
parent front of non-inflammable 
acetate has been placed on the 
market by the Wade Instrument 
Co., 2246 Brooklyn Station, 
Cleveland, Ohio, for protecting 
drawings, blueprints, orders, etc., 
in the shop. The envelope is 
open at the top, so that drawings 
or blueprints can be slid between 
the metal back and the trans- 
parent front. The metal back 
forms a firm support that keeps 
the drawings smooth, so that 
they can be easily read. 

This envelope is regularly 
made in three sizes—6 by 9 
inches, 9 by 12 inches, and 12 
by 18 inches. 76 
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Alco Drill Chucks and Tap-holders which are Adjustable to 
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Improved Reed-Prentice Plastic Molding Machine of 
the Injection Type 


Reed-Prentice Plastic Injection 


Molding 


A Model 10-A plastic injection 
molding machine being placed 
on the market by the Reed- 
Prentice Corporation, Worcester, 
Mass., embodies a number of im- 
provements over the Model 10 
described in April MACHINERY, 
page 563. For example, the sta- 
tionary die-plate has been in- 
creased to a thickness of 4 7/8 
inches and is cut from solid steel 
plate, while the steel movable 
die-plate has been increased 1 
inch in thickness, now being 
4 1/2 inches. This die-plate has 
a bearing on the tie-bars 10 1/4 
inches in length. 

The larger capacity pump 
gives a continuous material 
plunger speed of 120 inches per 
minute, the pressure applied on 
the material being adjustable 
from 2000 to 21,000 pounds per 
square inch. The regular equip- 
ment now includes an automatic 
indicating control pyrometer and 
two rheostats for independent 
control of the heat supplied to 


the front and rear heating 
bands. 
Minor improvements include 


new timing units, and the loca- 
tion of the timers, push-buttons, 
and dials for easier operation. 
A shut-off valve is furnished for 
the oil-gages. The pilot valve 
levers are equipped with a lock- 
ing mechanism that eliminates 
the danger of accidental opera- 
tion of the machine. 
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Machine 


An improved heating unit hav- 
ing a greater capacity, estimated 
to be 3 1/2 ounces, is provided. 
The torpedo has circular holes 
rather than the previous slotted 
holes, thus removing the diffi- 
culty of tight colored plastics 
lodging in the corners and burn- 
ing. A heating unit is also fur- 
nished on the nozzle to prevent 
materials from solidifying in the 
nozzle. This unit can be shut off 
after the machine is functioning 
properly. 

A Nitralloy plunger and sleeve 
are furnished for the plunger 
cylinder, to eliminate scoring. 
The larger capacity pump now 
furnished requires 15 _ horse- 
power for a period of 2 seconds 
during the injection cycle. For 
the remainder of the machine 
cycle, only 7 1/2 horsepower is 
necessary. 77 
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Electrical and Mechanical 
Counters 





The Production Instrument 
Co., 1825 S. Wabash Ave., Chi- 
cago, Ill., has announced a new 
line of electrically operated 
counters, adapted for built-in 
application on production ma- 
chinery, coin-operated machines, 
and other equipment. This elec- 
tric counter, which is shown in 
Fig. 1, measures only 1 7/8 by 
1 1/2 by 1 3/4 inches, and is 
mounted on a plate 2 7/8 inches 
square. An operating relay which 
actuates the counter lever arm 
is attached below the baseplate 
and extends 1 7/8 inches. 

This counter is equipped with 
five number wheels having large 
black figures on a white back- 
ground. There are no spaces be- 
tween the wheels, which con- 
tributes to their legibility. The 
case enclosing the mechanism is 
made of steel, designed to afford 
full protection to the working 
parts. 

The same company has also re- 
cently brought out a mechanical 
counter of heavy-duty design, as 
shown in Fig. 2, which is espe- 
cially applicable in coil-winding 
and similar operations. This 
counter has six number wheels 
and is arranged for a shaft 
drive. It subtracts for each re- 
verse revolution of the shaft. 
Accurate operation is provided 
by the design of the drive action, 
which prevents skip or coasting. 
The mechanical counter is 3 5/8 
inches long, 2 5/8 inches high, 
and 1 3/4 inches wide. The 
frame and case are die-castings, 
and are designed for convenient 
mounting. 














Fig. 1. Electrical Counter Made 
by Production Instrument Co. 
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Coil-winding Equipment 
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Langelier Double- use on surface plates = 
. and for inspection 3 
End Threading pe 
Machine The Brown & Sharpe 
; Mfg. Co. has also 
A double-end machine brought out a No. 2C 2 
for threading door- cam vise designed to 
knob spindles has been save time in machin- = 
built by the Langelier ing duplicate parts. 3 
Mfg. Co., Providence, The jaws of this vise, — 
R. I., with a vertical which is shown in 
magazine feed and two Fig. 2, can be set = 
No. 11 drilling units approximately to the = 
driven by individual width of the work by z 
motors. The machine means of a screw and 2 
has a box type base nut. Clamping and un- 
that serves also as a clamping of successive 
reservoir for the cut- pieces of work of the 
ting lubricant. Same dimension are 
Parts loaded into the then accomplished by 
magazine are shifted Langelier Machine for Threading Door-knob merely imparting quick 
to the operating station Spindles from Both Ends horizontal movements 
by a cam which is actu- to the lever. The force 2 
ated by the left-hand applied to the lever is : 
unit. This unit also has a cam- when a limit switch on the left- multiplied many times by a cam 
actuated device for clamping the hand unit closes a circuit to which exerts its greatest pres- : 
part during the threading oper- actuate a solenoid. Self-opening sure at the extreme end of the g 
ation. The right-hand unit is die-heads are used. The work is clamping movement. : 
started operating automatically ejected automatically. 79 This vise can be mounted : 
either lengthwise or crosswise on 
machine tables. The jaws are : 
Brown & Sharpe Permanent-Magnet Chuck 5 1/8 inches wide, 1 1/4 inches = 
dc O d Vi deep, 3 1/4 inches high, and open z 
an am-Uperate ise to a width of 2 inches. 80 
Magnetic chucks of the per- are said to maintain their energy z 
manent magnet type which do _ for an unusually long time. Both 
not require any electrical connec- the ends and the back of the Constant-Level Oiler 
tions or equipment have been chucks are equipped with remov- Z 
placed on the market by the _ able stop-plates which can be ad- A line of constant-level oilers E 
Brown & Sharpe Mfg. Co., Provi- justed vertically to suit the re- known as the Levomatic has been 
dence, R. I. They are available quirements of different jobs. placed on the market by the = 
in two sizes having a working These chucks are being offered Trico Fuse Mfg. Co., Milwaukee, 3 
surface of 55/8 by 103/8 inches for sale in the United States Wis., for automatically main- 2 
and 6 3/8 by 18 1/8 inches. only. They are adapted for use taining the desired level of oil in 2 
Work placed on these chucks is in both wet and dry grinding ring and ball bearings of mo- 3 
held securely when the crank is_ and for light operations on shap- tors, lineshafts, pumps, and = 
turned to the “on” position, and ers and other machine tools. On other machinery having oil 
released when the crank is moved’ the bench, they can be used for wells. This oiler consists sim- 
180 degrees to the “off” position. holding pieces to be polished, and ply of a clear-glass reservoir : 
The magnets of these chucks they are also advantageous for screwed to a solid bronze cad- 
, 
Fig. |. Permanent-magnet Chuck Made by the Fig. 2. Brown & Sharpe Cam-operated Vise 3 
Brown & Sharpe Mfg. Co. which Facilitates Holding Duplicate Work 
A Mr 
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mium-plated fitting. As oil is 
consumed in the bearing cham- 
ber, it is automatically replen- 
ished with fresh oil from the 
reservoir of the oiler. 

No attention is required after 
the oiler has been installed, ex- 
cept for refilling the reservoir 
periodically. The glass can be 
conveniently removed for this 
purpose. The oiler is made in 
a 


Fairbanks-Morse “Built 
Together” Pumps 


Two-stage pumping units, in 
which the pump is mounted di- 
rectly on the shaft of a splash- 
proof motor, as shown in the 
illustration, have been developed 
by Fairbanks, Morse & Co., 900 
S. Wabash Ave., Chicago, IIl., 
to operate against heads up to 
500 feet. These pumps can be 
equipped with motors from 7 1/2 
to 50 horsepower ratings for all 
classes of general pumping ser- 
vice with liquids low in viscosity 
and free from excessive foreign 
matter. Because of their com- 
pact design, they are especially 
advantageous where space is 
limited. They are complete in 
themselves and can be mounted 
in a horizontal, vertical, or an- 
gular position. 

The first-stage unit of the 
pump is placed next to the motor 
and the second on the outside, a 
construction that simplifies the 
cross-over passage and places 
the stuffing box under suction 
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instead of pressure. The im- 
pellers for the two stages are 
placed back to back to com- 





pensate for thrust. Two ball 
bearings take all radial and un- 
balanced thrust loads. -_..__.._. 82 


Oilgear Fluid Pumps and Motors 


A radial multiple-piston pump 
in which many moving parts 
have been eliminated has been 
added to the line of pumps and 
motors manufactured by the Oil- 
gear Co., 1802 W. Bruce St., 
Milwaukee, Wis. This simplified 
design was obtained through the 
use of rolling pistons which re- 
act on a steel ring. It has made 
possible smooth and quiet recip- 
rocating motions at high speed 
and with varying strokes. 

The convex surface on top of 
each piston is accurately finished 
to the conical surface of the 
hardened and ground reaction 
ring. Piston reactions are trans- 
mitted from a single spot on the 
convex surface of the piston- 
head to the concave surface of 
the reaction ring. This contact 
spot being offset from the axis 
of the piston, and the rotor unit 
being eccentric with the cylinder 
block, causes the piston to recip- 
rocate and partially rotate back 
and forth. Both of these motions 
are uniformly accelerated and 
decelerated, the extent of each 
being governed by the stroke of 
the pump. 

Since the rolling pistons are 
small, a large number of them 
can be placed in the cylindrical 
area of the cylinder and addi- 
tional rows can be located along 
the longitudinal section of the 


cylinder. This makes possible a 
compact line of pumps and mo- 
tors in conventional sizes from 
2 to 150 horsepower, with work- 
ing pressures of 1100, 1700, and 
2500 pounds per square inch. 
Two of these rolling pistons may 
be seen in Fig. 2, which shows 
a plan cross-section through a 
variable-displacement unit. 
Oilgear pumps and motors are 
made in both variable-displace- 
ment and constant-displacement 
types. Controls of different 
designs can be supplied to suit 
every purpose. For example, a 
handwheel control direct on a 
screw shaft can be furnished to 
provide accurate adjustment of 
the pump displacement. Any vol- 
ume from zero to maximum is 
obtainable by merely turning 
the handwheel. In the Micro- 
screw control, a fine adjustment 
of the pump displacement is ob- 
tained through worm-gearing. 
From 220 to 460 revolutions of 
the handwheel are required to 
vary the volume of the hydraulic 
unit from zero to maximum. 
Remote control by push-but- 
ton stations or automatic limit 
switches is possible through the 
use of an electric geared-head 
motor and reduction unit. There 
is also a hydraulic Servo-motor 
control which provides rapid ac- 
celeration and a controlled fol- 














Fairbanks-Morse Pump Mounted on the Shaft of Fig. |. Oilgear Variable-displacement Pump with 
a Splash-proof Motor Direct-connected Motor 
i mmm mim itt iii 
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low-up or reversal of 
the pump displacement 
by means of a small 
lever that requires the 
application of a very 
light force for opera- 
tion. The unit illus- 
trated in Fig. 1 is 
equipped with this type 
of control. The Servo- 
motor control can also 
be combined with an 
automatic pressure un- 
loading control which 
provides the additional 
advantage of an auto- 
matic reduction in the 
pump stroke to a point 
just sufficient to main- 
tain a preset pressure. 

An automatic un- 
loading control is avail- 





purposes. It can be op- 
erated by one man in 
either the shop or the 
field. 

The gasoline engine 
is fully equipped with 
ball bearings and de- 
velops 1 1/2  horse- 
power. It operates for 
six hours on one gallon 
of gasoline. The elec- 
tric motor is of one 
horsepower capacity 
and is equipped with 
shielded ball bearings. 
It can be operated on 
110- or 220-volt current. 

An automatic quick- 
opening die-head and 
an automatic opening 
and closing chuck are 





able with a screw ad- 
justment of the pump 
displacement. There is 
also a control available 
which permits the re- 
mote selection of two predeter- 
mined adjustable speeds, slow 
and fast speeds being preset by 
means of micrometer adjusting 
knobs. Another type of control 
provides a rapid traverse, fast 
feed, slow feed, rapid traverse, 
and neutral. Finally, there are 
pendulum and disk type preci- 


Fig. 2. Sectional View, Showing the Radial Multiple- 


piston Construction of Oilgear Pumps 
and Motors 


sion speed controls. The pen- 
dulum type holds speed exactly 
proportional to time with speed 
either constant or variable. The 
disk type holds speed proportional 
to speed of a small synchronous 
or selsyn motor or to some ele- 
ment in the driven machine. 

83 


Quijada Portable Pipe Cutter and 
Threading Machine 


Pipe from 1/4 inch to 2 inches 
can be cut and threaded with the 
portable machine here _illus- 
trated, which has been placed on 
the market by the Quijada Tool 
Co., 620 N. San Gabriel Blvd., 


San Gabriel, Calif. This equip- 
ment weighs about 145 pounds, 
and can be set up on a bench, 
truck, or trailer. It can be pro- 
vided with a gasoline engine or 
an electric motor for driving 


features of the ma- 
chine. A _ gear-driven 
pump supplies oil to 
the cutting surface. A 
telescopic shaft can be 
supplied for cutting 
and threading large pipe. _____84 


Mercury Low-Platform 


Truck 


The electric truck here illus- 
trated has a load platform only 
11 inches high by 41 inches wide 
by 72 inches long, and a capacity 
of 4000 pounds. It is a recent de- 
velopment of the Mercury Mfg. 
Co., 4118 S. Halsted St., Chicago, 
Ill. This truck is also built in a 
6000-pound capacity model, and 
can be supplied with platform 
dimensions to meet specific oper- 
ating conditions. 

The drive-axle is of the double- 
reduction spiral-bevel and spur- 











Portable Pipe Cutting and Threading Machine for 
Pipe from 1/4 Inch to 2 Inches 


SUM 





Low-platform Electric Truck Recently Brought out 
by the Mercury Mfg. Co. 
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Pilot-operated Hydraulic Valve Made by 
C. B. Hunt & Son's Co. 


gear type and is equipped with 
an external contracting type of 
brake mechanism. The driving 
and trailing wheels are solid rub- 
ber tired. The truck illustrated 
is of the four-wheel steer type 
and is controlled by a horizontal 
lever or tiller bar. However, a 
vertical-lever or wheel type steer- 
ing mechanism can be furnished. 
The truck can be operated at 
three speeds. — 


Hunt Pilot-Operated 
Hydraulic Valve 


A pilot-operated hydraulic valve 
being introduced on the market 
by C. B. Hunt & Son’s Co., 
Salem, Ohio, is similar in design 
to the lever-operated valve illus- 
trated on page 59 of September 
MACHINERY, except for the oper- 
ating method. Pilot-operated 
valves are designed for instal- 
lations requiring a remote or 
automatic control. This type of 
valve has two positions only. In 
one position, one end of the hy- 
draulic cylinder is 
open to supply, 








ic cylinder action. Pilot-operated 
valves are fully balanced and re- 
main in any given position with- 
out air on the pilot cylinder. The 
speed of opening and closing can 
be regulated by a needle valve 
in the pilot-valve exhaust line so 
as to eliminate shock in the hy- 
draulic system. The _ bronze 
forged body of the new valve is 
suitable for use in connection 
with oil, water, or corrosive 
liquids at temperatures up to 
200 degrees F. Socata 


Pyro “Bi-Optical” 
Pyrometer 


The Pyrometer Instrument 
Co., 103 Lafayette St., New 
York City, has brought out a 


Themac Portable 


A portable toolpost grinder, 
designated the Type J-6, has 
recently been added to the line 
of the McGonegal Mfg. Co., 228 


*“Bi-Optical’’ Pyrometer which Shows the Tempera- 
tures of Work and Furnace Simultaneously 


“Bi-Optical” color pyrometer, 
by means of which the tempera- 
tures of the “black body” and of 
the furnace itself can be ascer- 
tained simultaneously. This in- 
strument is furnished with scale 
ranges of from about 900 to 1900 
degrees C. or from 1700 to 3500 
degrees F. It can be used for 
laboratory and research applica- 
tions on incandescent iron #nd 
iron alloys in open and flame 


heated furnaces and_ similar 
equipment. 
The “Bi-Optical” pyrometer 


is based on the use of light fil- 
ters and color wedges trans- 
parent to a number of colors 
simultaneously. It will be shown 
for the first time at the National 
Metal Exposition in Atlantic 
SI sida deh tncignsiaacsentsikectaapeuniliine 87 


Toolpost Grinder 


Orchard St., East Rutherford, 
N. J. This grinder is designed 
to fit any size of lathe and will 
grind the outside diameter of 
work up to the 
maximum dimen- 





while the other end 
is closed to supply 
and open to dis- 
charge. Four-way 
units are suitable 
for the control of 
double-acting cyl- 
inders, and three- 
way units for sin- 
gle-acting cyl- 
inders. 

Reversal of a 
four-way pilot 
valve reverses the 
position of the pis- 








sion that can be 
swung in the lathe. 
This wide range 
has been made pos- 
sible by the circum- 
ferential adjust- 
ment provided for 
the grinding spin- 
dle. 

The equipment 
weighs 19 1/2 
pounds. It is reg- 
ularly furnished 
with five pulleys 
and six belts to 








ton in the pilot air 
cylinder and re- 
verses the hydraul- 
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Themac Portable Tool Grinder Designed to Fit Lathes 


of Any Size 
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provide speeds 
ranging from 5500 
to 19,000 revolu- 





TVTOSULMLAAAEO TT 


PT A 


Ur 


UH 


TA 


LUMEN 


Hee 


AADOAUDNUOLLL AAD UAAAEAU ERLE 














